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puzzl«. 14 
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49 
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REGULARS 
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u«il«.t7 
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oracio, 24 



lANOOM UNOteAPt OPAPHICS Atari Dev\% with a 
OpfNOQeli lO gilding adventure settlnot. il 
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piogrammtng ifOfiti«ff. ^7 
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Little Computer People (45) 



THE ZX COHTACn 

fgAcHfL softwmvL 



TECHHKAL OftAPHICS TonI taksr wllti turltm 
thoughts on 34>. 70 



SOFTWARE REVIEWS 



STSf AMS AND CHANNELS r How lo use the iW-^l^i 

RAM 4l*C f<)«lllty. 74 



SPECTRUM: Eleval&r Action IM}, Can dm mo (44], Leadei 
board (4Bj, Short reviews begin . . . [3S) 



WARQAMIS; Gordon HomTeft goes fo wor. f3 



MMDPLAf; Pater Sweotey catti hli ey* Chwr 

Inheritance ond Imoginolton. S4 
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Gremlin 'S7 



in 



We'ra being warn ped by news of a II the planned releases 
from Gromlln; at we)l os the reappearance o* Monry Mole^ Jack 
rhe N(pper. ood Thing on o Spf Ing, <3.r0m(ln ho^ 0I5O plung^ 
Inio the Itcensmg gome and are wof king on goines bo$.ed on 
Death Wish III (which should be easy 10 pmgram, since Ihev 
won't hove to animate the Ctiarles Bronson spnie). Basil The 
Great Mo jse Deieciive, and ihe comic strip chciraic*0f. Mask, 

Also obout to appear is Krokoui. o sort of cross betwoen 
Space Invaders ond Breakout, then iheie's the Somufaf Trilogv 
(yet another marital orts gome) and Star Games^ o cofnpi lotion 
tope thot puts logelher Wov Q* The Ttger, B-ooch Heod 2, Borry 
McGulDon's Boxing cind Rescue on Fracialus^ These la$i three 
tlHes wHI oil be avatSoble tor £9.95, 



Melbourne Mystery 



Urvtetorred by tHs fcrci thai 
they've just been gobbled up 
by Mastertronic, Melbourne 
House ofe corrving on as usual 
QtMi ore oboui to releos© Tfie 
Mystery of Affchom Manor. The 
Qomd costs you as an imtrep^d 
nenwahourid otiempting lo 
urwower tt>e unecrtly mysierv 
thai surrounds the sleepy 
vKlage of Afkhkom. 

The literary trendies 
omongst you will of course 
remember that Ark ham House 
wo^the compony thot publish^ 
ed the stories o<f cosmic horror 
welfdy, H.R Lcweoroft. so you 



might well find yourself 
bumping Into monster wilh lots 
0I tentacles, eyeballs and 
nomes like Shegbog the 
Greebly, In oddltior» to the 
eyetjolls the gome oiso 
1^0 lures onimoted grophtci 
text, icorts and puH-down 
menus and the adventure is so 
complex that It's had to be split 
Into two ports. After o lew 
disoppoiming releoses It 
sounds OS it Melbourne House 
may be bach on torm, but you ii 
hove to won untit Mov belore 
shelling out your £fi.9S to find 
out. 



Colour of Magio Winners 



Thirty ZX readers carry off 
Plronho^ spool odventure The 
Colour o4 Magic 

They ore, Joanne Side- 
bottom, Hyde; Poul Oliver, 
Qorton under Needwood. M. 
Owen, Prestwood; 9 Luckham. 
Manchester; K, fiose; Oldbury; A. 
Brown, NorthompfOh; A. Cho- 
dofows.ki. Krokow, Potanb: J 
Tolbon, Bromsgrow^; R Underhin, 
Aideahof; M. Hotteniey. BuM^ev. 
& Peikner. Letthra. Austria: k 
Ogleby, eFP045: Riley, 
Spoldlng; K. Sagner, Belltlower. 
Calllornlia. USA; 0. Emmerson. 
Bridgenorlh; AS, Punchord, 
Fornborough; C Renders. 
ForrttTtom: K. Sfeptien^ Hayes; h 



WilUomjon, Moray; E. 
Mel I wo I ne Goole; T. Koodles^ 
ftedtore; H Neilson, Edinburgh: 
M. Watson, Dorwen; K. Solomon. 
Newcastle: C ClenneK. Block- 
pool, G. Deacon, Amershom; H. 
WfZhk, AmerjtoOrt, HoHond; K 
Robertson. Horore, Zimbobwe: 
R, Doug la OS, Mo$s!eiissveit. 
Icetond: P. Uiul Bod Vitbel, Wed 
Germony. 

Disciple 

In our review of the Disciple 
loaf month we gove on 
incorrect price The Disciple 
costs EB9% inc VAT. 




Editor •ryan Rolp^h< 

Assistant Editor Cittf Joseph 

Consullont Ed:ifor J^oy Elder 

Adwrtistr^g Manager; Pvter Chondtef 



AdwwUHflMnl Copv CAf>iiro<*r Amty %H*otxi 

D>*KiMtiil br. i^gu* P»« Sol*t ana tXAitHinon Jd, U-lt l^aul teMUt London CdA 4JS 



Design A.S.P Design Studio 

fl,^P Advortiiir.g and EditOriOl 

Na t Golden Square, London W1R SAB 01-437-0626 



ZXCOrnpuMnaMonrilv H puUltlWd on nwlounfi FiMlov oTvoe*! monti Subwipllon loMc on ^ o^lQInH] kom a SubKnntloni. Inlnn**. TlmH Houm 
179 1h> Morknvn. Hwn^ HumpilvCK}. H*<11. WSY tl& 

piuWioaaon* i»mit»d Afi rigMi cottttrmd by ftw low erf Coftrf^QH orus o*ft*t 4N«fl«ciufii pwpii y ngW* aid tov Mm* ^ INMIOMenal espvriQM OOnvvMIOn* 

Of* tpirtfhm'lT i^t^rv^d iQ Aigv* Sp^ciaiid Pubticcrttoru Uiruisd ai^ onv j^produoHon nquirH itw prtv wm^n oo nMni of wm ownpotw 

fkufm Sp«ciallii Pvl?)l«cinaiu Umilvd. ■•f.-¥»7 
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Power Hous0 



CRt's Alpha<3mega budget labaf hasnt exacrflvestabl'thed 
itseKat I he Iront o4 the budgel morlcet, whtch probably explains 
wvhy H^ be^ng relounched as The Rower House' Slartirkg off wllh 
Sttngrtiol. by Sieve Carglll (authof of MeftKHime Housed Flghflng 
Warrior}, the r\sfw label □ims to produce 1op quality garner 
with superb artwork at pocket money prtcei', Nowwhef« Kove 
1 heard itvoi before? 

Cfti ttvemselvei, hav4r>g brought Oracula back from the 
grove 10 the computer jrf^re«n. ore now busy assembiiog 
Frortkensteirt, o thre« pan adventure with digittjed graphics 
price £9 95. 

in the orcode deportment CtlL hove Sunstor due out soon, 
price £7.95, 




Namoiii 



Throb! 

PulsoPor i% the rvext release 
planned by Morlecti, In which 
you hcr» to rescue a number o( 
'pulstes' 'rom mozes inlesfed 
with deadly olien cfeciures. 
Due Idr o spring releo^e. Put- 
sator should atso be accom- 
poniied isv Nemesis trie Wof- 
ioek. based en rhe character o* 



the same name Irom 2O00 ACt 
Nemesis hos to toke on his orctt- 
enemy, Torquemada, and ot- 
tempt to loll his plan to destroy 
all life in the galaxy. Apart from 
theif letter; poge there cont be 
much of 2000 AD thai hosnt 
been turned into o computer 
game. 




Print and be damned 

iBt, ifi hacdware iimel Following ofi the success ot the DMP 
2000 (revtewed nemt montn), Am^rod have gone and released 
the DM? 4000. Positively busting with leqtures. like o Speed of 
200 cps., NLQ printing and over □ hundred typeface 
combinoiions, the OMP 4000 wlli set you back about £400. 



The Cruel Sea 



Act I vision are hoping ttie afterglow oi Americas Cup 
fevm will draw people lo their soiNrig game Due out about 

now. ond priced oi E7 99, Soiling ($ \3 gome ol strategy 
and simulatlfon designed to capture the ihrill ol competing 
in top-level soiling compeiition' 





New Multiface 



Romontic Robot hove just re- 
leased the follow up to the 
Multitace Ona This new mu1li^ 
pur(?o«e interloce hos been 
dubbed the Mulllloce 128 but 
despjfe ihe name It Is compat- 
ible wllh oil eicisting Spectrum 
version! improvements on the 
Ofiginai Include Ihe ability to 
sove lo tope a I two speeds and 



lundion to fornxn microdrlve 
cartridges to over 100K. 

Mullltace 128 works wllh 
lope microdrive ond Oiscovefy. 
Versions are being pre pored tor 
(tie DIscipIt- and lentallvely lor 
Beto The Muii-toce 1 will retail 

01 £44.95. Further information 
from Romantic Robot on 
0120a8a70 



Hardball Winners 



Five readers will doubtless 
be found in their k>cal porks 
putting their new baseball kits 
lo work, the wlr^ners of our 
Advonce Sothvore Hardball 
Competition are F. Bond. 



Cordcltfergust Co Antrim; A. 
Goirdner, Leamingion Spa: 
Anthony Smith. Little N9«lon, 
South Wfrreih French, f^ew 
MiMoi^, Honts; 0. i^taffrter. 
Re<}ditch. WofCi 



C/9 
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Ultimate Return 

The arfival ol q new LUIImote gome doesnT $odlv. 
create the excitemenf thot it uied ta but iheff gomes ore 

still worth lootting cl April shouid see Ihe release of 

Monionoids, in which you hove to protect a vo&l computdr. 

known as The Sroin o( Markon from thi© oikens who or© 

attacking ir on boord Its space croH 9?ei90se<l 4n 
con}urtction with US. Gold. Mortlanoids will cost £6.99 




Nosferatu Winners 



Pirojiho's adventure a mono 
the und'eod. I^osteroiu is on it$ 
way to Ihiity ZX readers They 
aire: L. Hige'tii, Nottingham; M 
Nicholson, Plymouth; U. Finch. 
Southomplon; S. Goodman. 
Middlesbrough; G Irvine^ C<3 
Antrim; P Vince, London Wd; N 
brownlee, Golashlels; S Vohn. 
Dudley. L Hawkef. Newcastle; G 
Hill Wakefield: R Butt Lahore, 
(takision. Lcpt Woglorid. BFPO 
20; M. Fdga Bf idgham; i Knight. 



flifmlngham: M Radiey, Fife; A 
iameSt Llanelli^ Q Thompjori 
Runcorn; T, Woodward, Wigjan 
A. Lotetne; Lcndon N4. M. Suter, 
Bristol; M, O'ConniOr, Chester 
ffeld; A- Motin, Leeds. I- iWcVicar. 
Clydebank; E. Chun. Galgote 
M. Hensel, Neviges, West Ger 
many, N. Owen, Gt Missenden; 
C Thomas, Moblethorpe; J- 
Rimmer. Lliverpool: A. Sovt, 
Madrid, Spain; S, Bumolt. 
London N17, 



CA 

S 



Head Over 

Heels with 

Ocean 



Here's a couple of screen 

shots from Mead Over hieels a 

new title from Ocean. 

Looking o Itttle bit like on 

Egyptian VBfiion of Knight 

tcrei HoH will be available 

this rtionfh tor £7,95, 

Phofooh 'nutr? 




Spectrum Games Tap Ten 


1 (1) Oounllflt 


U^. Gold 


2 f2) Footbotter or Ttw Year 


Oremltn 


3 ( 1 Fist II 


Melbourne Home 


4 (9} Super Soccer 


Ocean 


5 ti) Poperboy 


Elite 


6 ( 1 ICenamil Golt 


Konaml 


7 t 1 A«e e( Acet 


U^. Gold 


8 1 ) Kenarnj'lc Colfi-Op HItt 


Konemli 


9 (61 Itie Oreut Escape 


Ocean 


10 (4) Space Hanlar 


Ellt* 


(Chart supplied fay W.H, 


Smiths) 



Saga Compliment Winner 



We received a very Idrge 
number ol entires for this 
competition and everyone put 
forward valid reasons for whiy 
Sago's Complimerit system 
$hogid orfiv^ on their ddOr$tep 
Alter corelul deHberotion we 
ore owQfding the CompNnnenl 
n^m io Mr R Scott of Stroud. 
Gloucestershire, a head master 
of a large primory school who 



se>es the Comptiment system as 
involuoble to "pioneer the 
uneicplored oppodunilies tor 
using computefs to help my 
odministroiiori" We hope thai 
compulensatlon vio the 
Compliment a$sl^$ Mr Scott 
and looli forward to hearing 
□bout his progress with the 
systent. 



Codemaster^ Bralnache 



Krai na Che an arcade 

adventure^ is the latest 

release on the Codemosiers 

budget lobei, due lo be 

(oiii?wed by Transmuters. p 

straight arcade game 



feotufing a com bl not ion of 

solid and vector graphics. 

Both gomes shoula be m the 

shops OS vou reod this, 

prtced £1.99. 



"tMni'V*; «!« S'r*V<«T*r *t^rtT**V <* HeWr Vft^jS^t^f^^t 






—isHsn '^ ii iii^ s 



Gremlin Clock Winners 



Fiwe Anagram ctiompions 
carry oft Gremim Clocks. 
Ingenious dispioys Ol letter 
Juggling came Irom M 
iSummer^ Morpeth; I. togers^ 
Devizes: R. Wiikinjon, Rugby. H 
WItliomson, Elgin, A Spoil. 
London S£7. Among Ihe best 
eritries were variations on 
Monty on the Run, such as Hunt 
Torn Money and Men on Tory 
Hunt, 



Ten runners up are R. 
Thrower. London; 6, Carter, 
London E2 PCB Roge. Livefpooi: 
R. Loidtaw. Birmmgham; Q 
Garbutt, Leeds; & Taylor, 
Portsmouth; S Uosch, Essen, W. 
Germany; S. Wrighl, ipswich; Q 
Morrison, Aperchirdef and C 
Ffy, Couisdon, who will receive 
a copy of Troll blazer. 
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Scf&enshoH showing the/ 

graphic capobi/ifia^ of 
tijofti Pft^ssiQnaf 
Ad'v0f\tuf& Writer which is 
n&oring completion as fhis 
issue w&nt io press. 



Useful info 
dept 

Buying f>sw prinf&r ribbons 
ati the time can ffei o bif 
prtcm btjt it yov Qst tn touch 
wfth Nfck Godwin ot Alaridink 
vou can gsf /our ^xiHing 
ribbons re-inked more 
chsapty than having to bu/ 
o naw one. Aioddink con 
arronge to hove ftbbons of 
sevefai different coiours re- 
inked, arid aiso offer advice 
obou/ suppliers etc ¥ou con 
contact Ataddink on 
08^7-50965. 
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ENTER THE Z88 




o 



8 



One yeor after the 
Amstrad buy-out, Cllve 
Sfncfafr re-emerged 
with a new computer 
at the Which? 
Computer Show In 
Birmingham. 



^Valng primorily a showcase for 
business computers fh© Which? 
show Isn't the sort of event Ihat 
would get o lot of coveroge in 
ZX, but this v^or's show would 
include □ Press conference at 
which Sir Ciive Sincioir wouid 
onn ounce hb re-entry Into the 
computef Industry with the 
launch of the ZS8 portable 



computer, 5q notepod in hand, I 
headed north to witness the 
Second Coming. 

After taking o wrong turn and 
finding myselT in the Caravan 
and Boating Exhibition (that 
wind-powered disc drive turned 
oui to be a 20ft yacht) I 
eventuoKy found my way Into 
Halls 4 and 5 of Birmingham's 
National Exhibition Centra 

As you'd expect of o business 
exhibition the hordware and soft- 
ware on show tended to be 
functional rather than enter- 
tolnlng. Everywhere you looked 
there were printers, from 
relatively ctieop (under £500) 
dot-matrix jobs right yp to top of 
tt^e ronge loser printers fti-of 
would be out of reach of aft but 
the weofthlest home computer 
owners. Citizen were there with, 
among others* their LSP-10 and 
120D models which were 
proixjbly the cheapest 



machines on show at £275 ond 
£189 eoch. Both of these got the 
thumbs-up \n recent Issues of 2X, 
and it seems thot a lot of people 
like Citizen printers because the 
compony claim to be selling o 
printer somewhere in the world 
every four minutes. 

Printers apart, the mo In fhfust 
Of the show seemed to be info 
the field of desktop publishing, 
Amstrad, Commodore, Appte, 
Apricot, all the big names were 
there with desktop packoges 
aimed at turning us all into mini 
Robert t^ a jewel Is, That sort of 
technology is slowly coming 
within reach of home computef 
owners (Softek's Artist 11 ond 
Writer otter 'pogemoker' facilities 
of o sort), but I think we'll hove to 
wait for the next generation of 
Spectrums before any doily 
newspapers start rolling out of 
ouf front rooms. 

The closest thol the vorlous 
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exhibitors got to home 
computing wos with o number 
of Amiga and Atari ST (sockoges 
thai were a bit boring anyway, 
qithoggh Psion's Chess is worth 
wofchlng on ony mo chine, 
ratung were there plugging the 
Einstein 526. but nobody seer^ed 
to be poying much ottenfion, 

CrefOtiw© Sparks Dislnbuflon 
were there, announolng their 
new Status label. The first 
releases on the (obel are Quest 
For The Ring and Fortune Teller, 
two gomes for thot most popular 
of home computers^ the IBM, but 
a tew Status games should 
eventually find their woy onto 
the Spectrum, 

The high spot of the morning 
though, wQ$ on advertising 
video produced by one 
company In which John Cteese 
ottempts to run IBM software on 
Q dead (ish. Weil, it was better 
than wotching another load of 
printers ohumlng out sales 
figures. 

Com© 1:3G It was off to the 
Press oMice for Sir Olive's great 
announcement The new 
mochinei it turned out, \% coifed 
the Z{fS and ts produced by 
Cambridge Computer Ltd, o 
new company partly owned by 
Sinclair {Research end with Sir 
Clive OS choirmon 

Lightweight division 

We oil knew thot it was intended 
fo be a porta bJe business 
mochine; $lnce thot hod been 
announced even before iost 
yeor s deal with Amstrod, 
Previous attempts at prnovidlng a 
decent amount ot computing 
power In a portable machine 
had, according to Sir Cllve, 
resulted in compromises In 
weight resulting in machines 
weighing In at about a fun 
stone The Z88 I* smaller then o 
sheet of A4 paper (In other 
wofds it would fit onto this page), 
weighs under two pounds and 
will cost obout £230 including 
VAT, 

There were no machines 
ovolloble tor bench festtng, bul 
Ihe specs sounded interesting. It 



has a basic 32K PAM which con 
be eicpanded up to 3Mbytes 
with 32. 128 and 1Mbyte cort- 
rldges. The 126K l?OM holds the 
operating system, word- 
processing and spreadsheet soft- 
ware; along with a few extra bits 
and pieces like o coicuiotor, 
diory. and a clocl< /calendar. 

The ZSa runs BBC Bosic 
"because it's tost ond widely 
known". The BBC machines ore 
6502 based while the ZBB Is still 
ZSO based, but is comporabie to 
the BBC's second processor 
according to Sir Cllve^ though 
BBC pfograms couldn't run on 
the mocnSne because of 
differences In the display 

In addition, while the 2186 
won't octuoliy ryn IBM sottwore 
(whot do you expect for 200?J II 
does allow you to transfer data 
files, such as spreadsheets or 
wordprocessing files to and from 
IBM compaflble machines. There 
1$ o built-in RS232 port, ond O 
modem (E10Q] will soon be 
availcbla 

the whole shebang runs on 
four penfight botferJes> which 
give 20 hours of computing time" 
This means 20 hours of actuolty 
using the machine tor process- 
ing Inrormolion, but when the 
mochine Is not actually in use 
the batteries will keep the 
contents of memory Intact (or 
about a year so you shouldn't 
hove to worry about losing vital 
information when the batteries 
pack up (or for that matter when 
you toke the batteries out fo 
replace them, since there Is a 
back-up which protects the 
memory while this is done). 

The display is a k>rm of tCOt 
called Supertwist' — which 
means that you don't hove to 
stand upside down ond toolc of 
the display from the right angle 
In order to see it cleorTy. The 
layout conslsfe of o cent rot 
disploy of efght lines of 80 
characters, and on eoch side ol 
this there is a window The left 
hand window is a menu contain- 
ing the various operating modes 
of the Z66, while on the right is 
an Ir^lerestirtg feature — a mini- 
display of the full M-line page 
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which Is updoted as work is 
carried out. This Is the sort of 
feature that is only ova liable on 
some of the most expensive 
wordpro mo chine Si so getting if 
onto a portable Is quite clever. 

After the Press conference I 
asked Sir Clive what happened 
to Sinclair Research'^ own flat 
screen technology. Had that ever 
been considered? 

"We looked ol it tor o long 
timet" he fold ma "But we 
couldn't get 80 charactefs onto 
it, and everyone told us they 
wanted 80." 

H the 288 lives up to its aims 
therv Combridge Computer 
could have a success on their 
hands. The specifications are as 
good as you're likety to get from 
a poftobie machine ond much 
cheaper than any of the 
competition I doubt If it'll set the 
world alight the woy the 
Spectrum once did or foil as 
spectoculorly os the OL, Oh the 
whofe it seems to be a fairly 
sound machine, sensibly aimed 
at o strong market and should 
provide Sir Clive with a much 
needed boosi to his commercial 
credibility. 

Silent keyboard 

The only slightly dubious feature 
of the mochine Is that old 
Sinclair favourite, the keyboard. 
They wanted a keyboord which 
would Ise 'Virtually silent ' so thol 
It could be used in meetings 
without rottSihg a woy and 
getting on everyone's neni«s. So 
they've opted for a keyboard 
moulded out of silicon rubber" 
The whole thing is moulded out 
of a single sheet of this materio]. 
ond while It's cloimed to be 
good enough lor touch typing It 
does bring bacl< memories of 
the old rubbery Spectrum key- 
boord. That's a ^ture thot a lot 
of people win probably be 
watching quite closely, though 
In the brief time thot I got my 
hands on one it did seem to be 
better than the Spectrum board. 

The machine Is due for an 
April launch and wIFI Initially be 
avQlioble by moil order [which 
prompted one person to ask 
"does the 88 refer to the year 
when it will arrive'?)- It win l^e 
aimed moinly at the buskness 
market, though Sir Ctlve added 
thot there might be an 
educational us& It was priced, 
he sold "ISO as not to give 
anyone o reason for not buying 
if," So does he see the zas 

Creating its own market, as the 
ZXd1 and Spectrum did. or does 
h© slmpfy hope fo fill o oop in 
the already established business 
market? 

"Well, you always aim at a 
market and we dp have 
businesses and domestic use in 
mind, but you do gel surprised. 
For instance the Spectrum went 
very games orientated." Which 1^ 
obout where 1 come in. 
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Commodore 64 avatJabte November 20th 
Spectrum & Amstrad available February 




Sales dept,^ 

CaiiTic Lodge. Castl« Green, 

Tauntcmi^ Somerset TA1 4A8 



>-i3: 



RHP £9 95 

Trade etiquirlet to ^entr«oft 
on 021 3S6 3368 



software geiiing hanter . 
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Avenging Anigel 

Available on Spectrum, Amstrad & Commodore 



DURELLsaJesdept.. 

Castle Lodge Castle Green. Taunton^ Somerset, TAl 4AB 

Telephone (Od23j 54489 



R.R.P. £7,95 
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Ray Elder tackles more technical nightmares 




Chip off the old block 

Oeot Sir, 

PlBO$6 could you he4p me 

with a pfobfem i am having 
mfti TASWORD 2 i hovet o Sp&Ctrufn+ 
Conn^^B^ 1Q a Centronics &LP 2pfinl6f 
by a ZXprint 3 mt^rkics an d when ming 
1asm»€f £ everything v^fMs peri&t^ 
exc&pt wh^'H f 0^ bSock move or biock 
copy comman<is. 

Both ot these commanas work 
peffectiy on the screen but when ii 
comes to printing files in which they 
hove be0n used oit t get a a sysiem 
cfash As t mentionsd earUef il^ only a 
minor ptobfem but infuriating when i 
hove a lot ot fep^titive text that has to 
be typed out every time Hove you or 
any of your readers come across this 
protjfem before? Any hetp woufd be 
Qtotetuiiy appr&ciated. 
Vburs foirhluHv. 
Hichard Boyies 

I hardly uie these lunciion$ 
bul CipoM Iro^m hoving o LX8i 
prmler m place ol your GLP 
our systems ore the same^ As a lesl i uied 
the$$ move gncJ copy luncT'oriS sev€<rol 
Hmes omd then tried o print, wilh no 
ptoiblswi. 

All I con iugge^ a IttOt mere may 
be o corrupied bn ol code in your 
versior^ of To$wofd. if you ore not using 
the angir>a! lope but a bach up copy 
then fry seriing up o new backup copy 
ond see if The problem persist! Aa a lost 
resort send me □ copy \o try on my set 
up or try J I witfi someone else's system 
ood It H 1ail£ to work then your master 
tap« lias <3 faull. 





Bright eyes 

Dear Mr Ftder, 

I recently upgraded to a 
128K Spectrum, andlsesm to 
be having attribute problems fwo ot 
power up the Sinclair Logo has 
unwonted yeliow and blue attributes, 
which atso occur on the putt dOwo 
menu. 

I t^utned my first 12BK to Cornel who 
difiy ga'^ me a repiQcement. This op- 
pearad faulty as well. They obligingiy 
tried col further 126s and plus 2 and alt 
had the $ome problem. So did those in 
other shops tocoHy Could ifse curteni 
atmosphere conditions be cauUng the 
problem, have we swapped dot CfQwl 
tor a mote infuriating dispioy^ Please 
help 

Kty Old Spectrum works pertectly. 
Yours Sincerely 
Tony North 

Almospheric conditions Is a 
new one on me, but who can 
soyl I hove seen ond used 
some lourlive iJSi ond Plus2s and none 
hove hod ony discolouration pf0l»e<ni 




Vbu do not say whether you hove used 
the same TV lor ail these machines and 
il you have then ii moy De on unusual 
cos@ of irvcoiTipoia&iitTy between the 
new mach Ines a nd you r set. if you have 
tried them oui on djiferent sets i hen it 
is possible that o faulty botch of 
machines was supplied to Rochester^ 
but I can assure you that this does not 
s«em to be o coniimon problem. 




Opus out ot tune 

t have o spectrum i2S+2ond 
I have recently bought an 
Opus Discovery i am unable 
to get commarids into the Discovery' 
Att&r fiv& phone caifs to Opus who gave 
m& various checks to do. it still does not 
work. 

I borrowed a Spectrum *^ and the 
Diicovery werked O freot On informing 
Opus they suggested that I enter the 
command PmNTUSS t. which should 
give me 2.2 m the top left hand corner 
ot the screen Whal it gave was: 
4BK mode 5 M,0 1 
128K mode Bt'Ki,0;< 
Opus assured me that it should work on 
both models It's been five we^s now 
and I'm still not up and working Could 
It be a defective fO port on the com- 
puter'' I woutd appreciate ii it you could 
come up With any ideas please 
Youfs laifhfuiiy. 
DiF. Hackney 

Vbu ccuiid be right wtlh the 
defective I'O. but I doubt rt 
Opus produced a separate 
torsion ol Ihe Dsscovery (or the ^28, 
which e»entiaiiy hod o ditf^rant ROM. 
The foct thot il worlied on o Plus ond 
Itiat 11 didn't produce the 2.2 result 
seems fo indicate I hot it is ftte old, 48K 
only. ROM in Ihe Dl<SCOWry, 

Uni«» you bought Ji secondhond t 
would return h to the shop and take 
otong you* computef so they can see 
for themseive$ ihoi it won't woilt. t:J you 
did buy It secondhand then your onty 
recourse may be to contact Opus yet 
OQOin ond either get them to looic ot it 
tof you (unlikely in vle^ o( their pulling 
out of Ihe morket) or supplying a A2&*2 
ROM, Both of which migm cost you 
jome cosh 




QL ERROR error? 

■^B Dear Sir. 

M^M ''n afraid your QL error 
Bk^-S trapping routines won't work 
on mmei I trted them out but got the 
message "Nor implemented at line. . . ." 
I hope ihis does not mean i hove got 
some kind ot obsolete kOM as my QL 
was bought only recefilly from DiKons, 
Yours sincerely. 
Mf C Hopkin 




Actuafjy ALL QLs are now 
rechnbcolly obsoietel Sen- 
ousjy ihough itt&r^ were seve- 
ral versions o^ ihe (K)M, &och hovinj) 
slightly ditferent leotures, Untortunotely 
we do not hove mochmes with oil ver- 
sions of ihe ROMs Ol Our disposal so 
cannot speok for ail of them. The one 
we used accepted the error tropping 
routines. As ihis wos o non official 
routine {Sinclair dtd not claim it in the 
specs or ocknowiedde it in the manuol) 
I'm ofroid you will simply hOve tO 
accept ihat it is not ovoiloble io you. 
Sorry 



DiSKusslon 

Dear Sir, 

■^^H ^^ '^^ present moment t 
B^H *^*'^ ° Spec/rLfm+, Multitace 
^^.aS f, Qottontcs WaiOdriv& & Timex 
2040 printer Recently I discovered that 
Rotronics had gone into liquidation 
which profTipieome to consider a new 
tofm of storage sy^em. Due to some 
program incompatibiiity and the ditti- 
culty Ot using the operating commands 
I have been thinking at changing for 
same time I decided the Opus system 
would suit me but now I hear that the 
range is being discontinued Ihe only 
option seems to be lo buy a seperoie 
disk drive tnterfoce ond disk drive, but 
i know tetatively little about either 
eKce0 that the one which seems to 
otter the most is the Discipte. 

Cauld you please tell me which ot 
Ihe various interfaces and disk drives 
would bo cheapest, most compatible 
with Spectrum commands and Multf- 
lace f, and meet my storage needs. 

Finally, as I do not know whether any 
disk drive and interface combination 
would be compatible with ihe Timex 
printer, it would seem a Centronics 
printer and interface may be needed, 
The Kempston € interface has been 
highly recommended ond I was think- 
ing of the Brother HR5 printer 
Yours faithfully 
KJ Bryan 

I ft sounds ds though your 
needs mirror my own to Q 

greot enienr, e:Kcept i profc^ 
obly do o lot more wordprooessing. 
and I have been using the technology 
Reieorch Ltd system tor the post three 
veers iihe some as the Cumorio system). 
The Bota+ inlerfoce hos it$ own built-in 
muHHoce type "sove program' option 
so you con sell your MuHiface to offset 
the cost. 11 does worie with the TRL 
though The TRL olso allows you to select 
the type of disK drive you worii lo use, 
il will support up to four 5 Z& 3 6 or 3" 
units or a combination of them I use a 
5-25. but would probably go lor the 35 
if buying nowadayi 

The operating syntax is quite dittec- 
$ni to Sincioir's but once teornt is eosy 
to remember 1 converted and run TAS- 
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WORD 2. MA5TERFILE and use Ihe SAVE 
opHon to store Mveral programs. Q\- 
rhougn noi all ore compoiibJe (oround 
80'% qre OK). The pjlfner.'inierioce com- 
bination sounds good, they are com- 
palitjie with (he TRL. but ihen so is the 
2040, Its worth the entrCi IhOuQh If you 
do onv serious wiimrg. t use o Euro- 
eiedrontcs ZXL print i and that also i£ 
o compafibJ* device, NOfhirtg wiiif &^t 
prcMcjeo pert^cf system: mine suits ma 
bul may not be your eup ol tea. Try and 
get demonsfralionsoT the uhfts you ore 
Interested m before buying and then 
you'll hove some idea of wtiat it can da 
m Iry and discuss tt^e whole range still 
Q vol table would lake severoi popes o( 
an orJiciel 



Interface 



m 



I OeOf Mr. £id&r 

t MfOu/d appreciot^ your 

\i:id¥ic0 on tnt0ffoctng a 
Sp9Cfrumi~2 with a $kif SG-10 printer. 
)7m pf inter has tMen u&&d by a Utertd 
mhG ha$ a 5dC and used n with Vi0w. 
I has^ just purchc^f^ Jiis*afd 2 and 
ft fid it a reasoftobiy friendly 
yi/Ofdpfoce'$sof i hove fust pmchos&d 
Taswofd 2 and find it a reasonabty 
friendly wordprocssiOf. 

HOvifiQ obtoined th& printer, my first 
id&o was to purchase on interfoce from 
Tasmon but, having reod A fan Davn' 
article Jn the January issue, t am now 
not $o ftir& Woutd a Kempstart f type 
intefkice bs b^terf i fmd th& whole 
idtO of Intertacing yory difficult. I am 
pteas# wtttt the pedofmance ot the Plus 




2 ond find it o *^r$otil9 triQchinQ. 
Thanking you in advancei 
Yours sirtcoreiy, 
Qovid Muif 

Ihe idea of Jiiterfaclng i% 
actually C)uiie simple^ on inief- 
face simolv oilows instructiof^s 
to be sent from one device to another 
in o form thicit it Can understand. Ttiere 
ore two main printer interloces. 
Centrontcs which is a poratlel sigrtol 
sendi^ng device transferring data in 
whole bytes (eight bits), and RS232 
which IS senal. transtefring data one bit 
at a ttme 

As youf pf int&r wos ex-B&C it is oimosi 
certainly Centronics ond so a suitable 
Iritedace is requned The Tosman one 
1$ v^ry good provided you vwunt to use 
It primarily wiih TASWOROi there ore 
problems if you wd"t to Pflht any 
grophjcst Of\d seporote soKwore 1$ 
needed Solh the Kempston E and the 
ZXLprmt 3 Interfoceis hove built-in 
s<^tviK:ire ond con cop« with neofly 
overy printing situallon you are iikely to 
encounter. Both are reasonObly easy to 
use and are highly recommended 




Speetramusieal 

Deor Mr Eider. 

I read with great interest 

your r0vi0w of the RAM ELCC- 
rffOW/CS MUSiC MACHtNF and t>e'ng in- 
terested in rtome recording I thought 
tfii$ was lust what i'd been wottir^g tor 
Th&n i r&ad the review ot the Cheetah 
sound sampler and I am now in a 



am 



quondry OS to wftich to buy. perhaps 
you woutd answer a tew Questions 
about ihe urfits 



Cf^eetoh hQve tune 
taciiities like the Mustc 



1. 000$ th0 
sequencer 
Machine^ 

2. WOuid the Cheetah keyboard be 
compatible with me iVtusic Machine 
Of would the Cheetah MiOt interface 
be needed as well? 

3. Wtth the keyboard atfoched coufd 
either be piayed poiYphonicolly? 

I would be grateful for your answers aryd 

it you would tell me which is the better 

buy. 

Yours taifhfuliy. 

Chris Avery 



First o* oft II i& only fair to sdy 
Ihal personal preference has 
a lot to do with the choice 
arvd I stress that I arri oHerlng my own 
opinion ond thot others may not agree 
with me. 




Mo 



2. The Cheetoh keyboord will connect 
directly to tfie Music htochin* witho^jf 
lurther interfaces, via the Mochine's 
MIDi sockets. 
3 isio 

fn my opini'on the Music Mochlne is o 
much more versqhJe gnit ond itue 
Cheetah keyboord is excellent wjiue tor 
money, however I would suggest thot 
you consider pru chasing a real synth 
ffyouwonl polyphonic capability and 
Ihe CASIO CZIO-I JS O rtiorvellous rnaCh* 
ine which can be mterloced to youf 
computer by any MIDi unit irrciudino 
the Music Machine It has vety sophlsli- 
coied MIDI impiementotion. Vbu can 
buy a C2 new for around two hundred 
and lilty pounds or lor much U 
secondhand. 



MAIL ORDER 
ADVERTISING 



Brtltoh CMto or A4«*rtl*l«is Pnc«e* 
A4}i4rbl#rrvtnt» in thij pu^licalion mtt requirMi to conform io thi 
erimtt C44t 01 Ady#nifing Pvaciic* In r«»p«cl ot mjii inOt* 
■dtffrt>»iTi0ntt wri«r« rnori*/ ij patd m *dwaiK« ir>e cod* r»qijir*t 
idir«nrt*rs TO luifil OfH^i within 78 tirny*. unless a longer a^Uvtry 
fwrioa 1} iitiod Whart- gootii ir« raturoMl un(j«nii.B6<j w»m-ir> Hvtm 
dayt.trtt pufcniMr't moiey rnu«i tM ralufHlfldl Pt«u« raitm prootot 
pOtlige/dnpttC^. it ilnF$ may b* nacdvd 

Mall Ontar Pnlactton teMnw 

n fau (M*r goodi tfoin Ma^i 0'v»»t ^HSK^rHMfn*"!! m ihn mioanoa 
tnd pty Ely P<4t in advar^caof (l«i[v<!fy. ArguS Sp«ciatisl Publiccnoni 
LM wilitcontidar you lor com|x»n»»Tion if iti^ A^viHl\itt thouia bacorri* 
insolvent or btnkiupi. pioimma 

11} Vdu t\lw* rtol rtcfiWEJ irv QOOds Of hud your morwi mrurntd. 
and 

(2} Vou ikfilt 10 iNi ^bli&tttr af irtii pu&itcHion. tummartt^ng ih* 
tiiuat»an rval Airiier ihan 2Aatfs.Uorn l^e dty yau Mnl your oriMr 
irtd not lilir tfy*ri twa mor^rrii irom mar oay 
Pitat* da not wnt unid ing lui morfi*nt to mto-rm ut (^«n you wnta. 
w« will ]aii you how lo maha ycnii daim and wriai gwidarica O'l p«yin«rii 
II requirM 

^t Quariri,i«« 10 'f|^^ c^*.'"^* tnur rtaoarsmadQ tn UEioi'danc* with ih« 
•l>Dv« prOC#dkjr« fel toon If pOMibJe atlvr in(> AdvartiMr ha* t>««n 
d«ciarCKl think rupt 01 in»o4r«ni [up 10 * iift^'i Of Lf.OCO pttF annum for 
any on* Adv«Fl»»«r to afreci«c] and up ID CS ODO p*t annurn m fMpact of 
•tl insolvent AdvertifflFS Cl|im» En«y t)« patd for higrtgr amounTi or 
wtlen irw tbovt prcKVOUffi hai not b««n compl>«d wilfii. al lh« 
^nfffttHsn o' thii pubucatton bul wtdo no^ guaraniMio Ho x> m viaw oi 
ih* nHd 10 Ht K>niw umit to ihn c<>nimir>n«r<ii and la **arrt quichiy o< 
ftaMrt dirThCuittat) 

Thit guarantee covari only advancvpat^manT s«rtt m direct r»iponf« Id 
anadv«nit*manl inl4^i«mag»;in* f^ot 'or eiiampl«, payment madam 
mporvM ta c«latogu«» «ic ioC«iv«d at a raiuit ol amirtrii^ tueti 
•i)v«riii*m«nii> CiauiiJM at}v«ri'««m«nit jr« ttududod 
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THE ADVANCED SELF CONTAINED GRAPHICS 
MAfstlPULATDR FOR 48K & 12SK SPECTRUM 

Not just another pretty piaure drawer but a vastly 
superior graphics package whose output can be used 
adventure games, educational software, 
business software and jost about every 
other applkation you can think of 

• Ideal for large $<:afe artimation, 

• Up todSS'B Kreen torriprei^ion. 

• Can store over 1 00 xreeny 

• Comprehensive easy to understand 
instructions. 

• Qu ic k sta n reference q u K^e. 

• Can draw SCO times faster. 



3^\ 



W ran firm 




Summtt Software, Units 3-6 

Baileygaite industrial Estate, 

Rontefract, West Yorkshire WFB 21M, 

Tel: 0977 797777 Tetex; 557994 RR DIST G Fax: M77 790243 
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Ray Elder presents 
readers^ solutions to 
the tirst Project X 
programming 
chQllenge. 

hen ( wTotB the (frsi of these 
articles neither I nor the Editor 
hod any idea of th© votume o1 
response we would receive. In 
toct there were so mony replies 
that it has taken me until now to 
read them all ond write this 
to I low-up article. 

To refresh your rnerriones, the 
project was to write a program 
to decode fhe kind of message 
which has been encoded by 
shining the olphabef. 

We hod hundreds of solutions. 
oil ot which were valid, and th© 
generol standord o1 pro- 
gramming was so high thot 
picking iusi one winner proved 
impossible So my solution is to 
print o selection of the best ond 
to mention those readers whose 
letters or programs I particularly 
hofed. Please do not feel 
offended if I missed you out! 

The solutions were essenfjollv 
based on one of three ideaSs. o 
set ot loops shitting the 
alphabet, resetting the 'chars' 
pointer and using the FtsJ 
function, [n between we hod 
variations in style, user friendli- 
ness and even a reasonably 
successtui ottempt ot artificial 
intelligence. 

Project leaders 

Camlet Oevos lives In Belgium, 
hos Hefcule Poirot as a hero, 
and provided the program with 
some Al, His idea was to check 
each word decoded for 
Impossible letter combinations 
and skip to the next shift if valid. 
The rule he uses is that there are 
never more than four consonants 
together ond short words 
confoln at least one vowel. 

Ricky Han used the FN to 
help him produce a three line 
solution, Chris Oliver also used 
the FN to produce o coder and 
decoder however both his 
programs were Identical except 



for the messages, perhaps the 
two could be combined, o 
codei'decode option given ond 
the messoges presented 
depending ort the option 
selected? 

Tom Moore used the chars' 
pointer method in 14 lines. Kevin 
Oscroft took 9 JInes ond Charles 
W«bb did II In 5 lines, Not that 
length matters (this isn't 
shortcuts!)- 

Tolking of length Ron Caverk, 
of Chezron Software, sent In a 
orte line solution, he oiso sent in 
an expanded version whicti wos 
easier to understand. Even that 
could hove been shortened by 
changing the third statement of 
the line to LET BS=AS 

Mr R. J. Wopdham creotect 
both coder ond decoder 
programs controlled by menu 
selection and sent o pleasant 
message — coded of course — 
Rene iXittenbogoard included a 
printer option, Lee C orb in 
turned ail the letters into their 
codes ond manipuioted ihem in 
a numericol or ray 



R S. Robfon, along with many 
others, used POKE 23058.8 to set 
CAPS LOCK on and ensure all 
input was In capital letters then 
used the conversion to 
numerical volue method. 
Norman Strong odd ed to the 
discussion by pointing out that 
time could be saved by looi<ing 
at o short selection of a long 
message, perhops 15 fetters, os 
this would be enough to see if if 
was unintelligible or not, 

Mr. P. A. Edwards used seven 
lines and suggested thot I wos 
not reolly trying with my own 23 
line ettorl and Mark Moody 
used loods of REMs os we ore 
totd good programmers should, 
Mr, B. Rymbelow used an 
interesting Iwo dimensionai 
Orroy with the FN function. 

FlnalSy. a mention for th© 
following readers who produced 
programs of equol merit but I 
Just couldn't get Ihem all in. and 
a special thanks to John t. 
Amphle'tt who not only sent in 
an Inlereslmg letter pointing out 
thot we were really discussing 
CYPHERS and not CODES (O rose 
by ony other name etCL etc,), but 
also pul forward an idea for a 
future Project x topiC- 
Mentions to: Steven Anthony, 
Ian Howie, S. M. Goodman, Sgt. 
Dave Brooks (I know f?AF 
Bruggen well from oround 10 
yeors ago!), Claran Oultni9k« 
and John Chambeftain. 

Small toltens ot opprec lotion 
ore on their woy to all who got 
their progs published ond my 
Ihanks to oil who wrote in to ma 

Now I must away to start 
itooking at the progroms sent in 
for the last Project X and begin 
planning Project X Mk3l 



Project X solutlQns 

1 REn CAmiel Drvdk 

5 INPUT "Worcfq ta dscoctei 



! I 



10 INPUT "Plac»6 to »ht*t 1-25 
or O -for CQfflputfir ch 
oicit) "tm 

15 IF s-Ct THEN LET »bIHT (J-^R 
ND#25> 

20 FOR n-1 TO LEN 1* 
25 IF i*<nJ-" " THEN NEXT n 
30 LET i*<n)-CHR* (CODE i»(fit* 
«> 

33 IF CODE i«rn>>122 THEN LET 
i«<n»-CHR» rCODE i#<n)-26M SO 
TD 4S 

40 IF CODE i«<ri>>*?0 AND CODE i 
*(n>-»<9l THEN LET i*(n)-CHR* < 
CtiPE jt(nJ-2t> 
45 NEXT n 
SO LET •*«*i»;+" " 
too FOR n-l TO LEN m* 
no IF »*in)<>" " THGN PRINT m 

120 NEXT n 

130 PRINT AT 20,0t'*J^«^ wait, t 

tl do my t]»«t."i LET *i»t 

140 IF s>25 THEN PRINT AT 20.0 

3"TIm« s«eni4 impossibl* to «ol v» 
with thiB decoder.": PftUSE Of 

CLS t 00 TO 5 
150 LET ftt»Oi LET c-Oi LET k*-»« 
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l&O FOR n-t TO LEN k# 

170 LET m-m+li LET c"c+l 

ISO IF w*(n>=" " THEN SO TO 22 
O 

190 LET >j*<n»-CHR* (CODE K«(n) + 
Si 

200 IF C0&£ K«(n>>122^ THEN LET 

Kf<n)K;HR« (CODE K#(nJ-26ti GO 
TO 220 

210 IF CO&E x«<n>V90 AND CODE « 
»*nJ-«<qi THEN LET «*<n)«CHR* ( 
CODE x*(n)-'2^> 

220 IF i€*(n)-""a- Oft J(»fnl-"A" O 
R K*(n) = "e" OR K*<fi^=*"e" OR K*(n 
)b"i" or M»if>J»"l" OR K*<n>-'Q" 
OR M«(n>-"0" OR iij«(n)s"u** OR K«( 
nV«"U" OR Kifnia'-v" OR K*(n)*"y" 

THEN LET c-O 

230 JF K*(nJ-" " AND c-m OR c>4 

rtND K*CrtK>" " THEN LET ■••+! i 

60 TO 140 

240 IF K»(n>»« " THEN LET m-Oi 

LET c-O 

250 NEXT r\ 

260 PRINT AT 10,08x*;AT 2O,0i"I 

270 INPUT "OK "? v/n " I o* 

280 IF Q*»"y" OR Q*-"¥'^ THEN G 

O TO 300 
290 PRINT AT 20, Oi "Sorry, 1 U 

tfv a^Ain. "i LET *-«+t 

) GO TO 140 
300 PRINT AT 20,0|"¥o« BO«»it'« 
■A«y< Any kay to r 

iMltArt."t PAUSE 0% (^O TO ^ 

1 REM Rickv H*n 
10 DtF FN b*<*!>»CHR» (n+K-2&*( 
n*K>*?OMi POKE 2 56Se,Bi tNPtJT "E 
rvt*r coded mpsie^qe. " 

}««l FOR n-1 TO 2^1 FOR «*1 TO L 
EN a*t IF a*<a>-" " THEN t^RINT 
" "11 GO TO 30 

20 PRINT FN b«(COD£ «*<«))« 
30 Nt'XT 4t PRINT '"Rress any I. 
#y.-t PAUSE Ol CLe » NEXT ni STO 
P 

1 REM RON L'AV£RS 
10 INPUT "PlsAso snter codsd t 
B^t, "Srt«t LET A*=*'At*CDEFGHKlKL M 
NOPORSTUVWXVZ-i LET Bt= " ABCDEFGH 
IJt-.LMNOPQRSTUVWXVZ"! FOR H-1 TO 
25i LET Eti'^PiKS TO t+»#(U! FOR 
F-1 TO LEN «n*j FOR G=l 10 2t,\ PR 
INT A*ieJ AND «« «FJii&* <G) 1 I NEXT 
Bl N€X1 Ft PRINT t NEXT H 

t REH LEE CORBIN 

10 POKE 23^5U,8t BORDLR oj pA 
PER Ot INK 7 J CLB i INPUT "VOUR 
HESS AGE "^ ",. LINE rt* 

1*1 it in Z (LEN «*!i FOR B= 1 TO 2^ 

34:t fOR A* I TO LEN A* 

40 (F AitAJ-" " THEN LET Z (A) 
*'32S MEXl A 

SO IF CODE A«4A»-6<&S TNEN L£ 
T K-CODE A*tA)-65t LET ZlA)>-9l-( 
»-X( J GO TO 70 

to LET Z(A>-CODe A* (A) -6 

70 NEXT A 

80 PRINT ,» FOR A-1 TO LEN AiJ 
PRINT CHR* 2(A)i! NEXT A 

90 NEXT ti 
100 PAUSE Ot OO TO lOi 

1 REM mark: moody 
K» POKE 2365S,ej REM CAPS LOCK 
20 CLS I INPUT "TVPE )N VDUR M 
ESSAGES- "tA* 

30 LET &**Aitt LET L-LEN A* 



40 FOR F-l TO 26t FOR N-1 TO L 

60 LET C-CODE At <NJ 1 IF C=32 T 
HEN h^XT Ni REM SPACE«CHR» 32 

^b5 LET C-C+Fi \¥ C>90 THEN LE 
T C«C~2&i REn WORD WRAP 

70 LET &*<N)=Chft« C 

80 NEXT N 

90 PRINT AT I0,0sb* 
lOO BEEP .l,Os PAUSE SOl NEXT F 

I REM TOM MOORE 
ly FOR I-O TO 207 
20 POKE 30216+ 1, PEEK (158e0*n 
30 POKE 30424+1 , PEEK ( 15680+ U 
40 NEXT I 

50 INPUT "I. INPUT TEXT IN FUL 
L, 2, USE ONLV CAPITALS 

AND SPACES 3, DECODED VERSION D 
F THE TEXT IS 3HQUN JN FULL. 
OFFSET BY ONE LETTER AT A T 
IME. 4. THE NEM LETTER FD 
R A- IN THE ORIGINAL TEXT IS 
eiVEN AT THE DOTTOM LEFT CORNE 
R. S. PRESS. ENTER TO GE 

T THE NEXT VERSION OF THE TE 
XT. -iC* 

60 PfNCE 23607 ,1)6 
70 FOR N'*2S TO O STEP -1 
eO CLS 
90 PRINT C* 
lOO INPUT "A 

■■ I V* 
no POKE 23606, N#8 
120 NEXT N 
130 POKE 23607,60 
140 STOP 

1 REM Mr > El . R\.i4nbB ] ow 

2 REM Thi« program 4l«e tri»B 

to eolvp anAqr«m« «nd 
«van coded an«gr4ms. 
lO POKE 23659. Si LET tot-0 
20 INPUT "Phra«e i is (NO SPACES 
) "lA*! LET 1«LEN A«; DIM £«(4,2 
6> 

30 LET ic*<3> U TO > -At 
40 FOR m-1 TO 2 I F[^ n-1 TO 26 
I LET F*<m><n TO n)-CHR# (o+64)i 
NEXT ni NEXT <n 
5<:i DEF FN <»<A*.A,MJ»(A*( TO N 
-U AND NM t+AJtfA+N-l J*A»(N TO A 
*N-2J+A*tA+-N TO > 

60 LET N-1 I DIM Atlit DIM &«(1 
-1,111 LET B»(N}=A» 
70 GG sue 9l! 

eO PRINT "THATS IT FOR "|A*t B 
O TO 220 

90 LET A(M)-i 
100 IF l-M*-!?:^ THEN LET N~N+ L i 
LET EiflNJ^f-N *»*&« <N-1> ,A(N"n , 
N-Us GD SUB "^Oi GO TO l.Ui 
110 POKE 23692,255 
120 LET s«i3)U TO \^VH f«<Bf<N 
> .A<N> ,N>( BO StiB 160 

130 IF A<N». l-N+l THEN LET A IN 
).A(N>+li GO TO too 
140 IF N>1 THEN LET N-N-I 
150 RETURN 

160 PRINT 1MVERJ5E t:s*C3Ml TO 
Ut 1{4VERSE O 
170 FDR a- I fO 26 

ISO LET 2*<2M1 TO )==*<2)(2 TO 
)+2« (2M TO I ) 

190 FOR k-1 TO It LET V-<CODE Z 
«<3}<^ TO kn -64t LE^l £4^14) U: TO 
k)>2il2Mv TO v> I NEXT ^ 
2O0 PRINT 2*t4>n TD l>,i LET t 
Ot-tot+li NEXT q 
210 RETURN 

77^ PRINT 1 FOR n=l TD 4t PRl 

NT j*(n)(l m I I NEKT III PRINT 
toti" Ccimbi nnt 1 cint" I £»TOP 
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DISCIPLE 
DATA 



John Wase documents 
some new commands 
lor the new interface. 



^X. relative newcome; on the 
scene, the Disciple, as you 
proboblv know Is a disc 
interfocei'mO'gic bon One of its 
feotures is thot port ot the 
AOttware loads in from disc on 
booting up lti© system ^ don't 
worry, il doesn't corrupt your 
program but goes Into poged 
RAM, a piece of memory which 
occupies the same location os 
the Spectrum ROM and can be 
"toggled " in and out just Itie 
same as Interface 1 (and that 
doesn't lose programs). The 
Disciple has a special 
commond to enobte you to get 
straight Into that piece of paged 
RAM and alter directly the 
system variables thai were led in, 
It's the POKE tfi command, and rs 
extremely powerful. Those who 
already have Disciple will 
possibly not be owore of this 
commond, so I have provided o 
full list m Figure 1 For ihose who 
oireody know about POKE ■'/^, 
Ihere ore some extro commands 
\n this list. So moke a photocopy 
of the toble and keep it with 
your Disciple MonuoL 

Most of the Instructions are 
self^xplanatory: for Instance, 
POKE fit 0,n cuts down the 
histrionic border-flash when the 
discs are in use to more 
beorable proportloris> Some ore 
a bit more subtle, though, POKE 
@ 1 or 2 are tor drives 1 and 2: 
POKE (fi with 40 or SO for number 
of frocks on sirkgle sided discs, 
add 128 to each POKE for 
double sided discs. POKE & 3 
sets the step rote in milliseconds; 
what the fable does not mention 
Is that any figure you put In, 
either ih the startup progrom or 
by POKEing (ii 3 hos 6 outo- 
moticoliy odded io it. POKE 5t 
6.1 turns tokens off and Is 
essentia) for setting up Tosword: 
the eKtro CHRS con then be 
omitted from printer control 
commands. POKE & 12 and 43, 
(12 tor the low order byte and 13 
tor the high order bytej alter the 
length of the snapshotting file^ 
normolly d95l2 bytes, So If you 
just need to snapshot the screen, 
then POKEing with 6192 should 
do the trick, 

Finally, if you already Have o 
Disciple ond would like to 
contribute useful routines or 
comments of generot interest, 
please send them in to ZX 
Computing, morking your 
envelopes Disciple, 



Figure 1 

The Poke @ Command 

This command allows a value between and 255 to be stored in 
the variables area of the disc operoting system (GOOSJ. 

POKi(!^0,n (n»0fo8) (RBCO) default 7 

The border colour change is essentially the sector number when 
reading and writing on the disc This variable is ANOed with the 
sector volue, then output to the screen border If is chosen, no 
border colour will occur. H 7 Is chosen, oil sectors will chonge 
the border colour. 

POKE Si 1,11 ln^40 or 80 + 12B3 aRAKSI) default 208 

This variable holds the number of frocks and whether double or 
single sided for disc drive one. 

POKE ^ 3,n (n =40 or 80 -^ 12d} (T9AKS2) default 206 
This variable holds the number o! tracks and whether double or 
single sided lor disc drive two. 

POKE ^( 3,n (n = 0to2S5} (STPRAT) default 6 

This variable allows you to set the GDOS for the different step 
rotes of drives (usuolly 12 to 30 milliseconds). The step rate is not 
ollowed to go lower than six milliseconds. 

POKE#4,n (r^<r0or1) (ZXPNT) default 

If the setting Is 0, then GDOS uses the Centronics printer port. If 1, 
then She printer channel is unchanged by SDOS. 

POKE®S,n {n^0lo25S) (WIDTH) default 80 

This variable sels the number of chorocters ollowed per line 
when using LPRINT ond LLIST with the Centronics printer port. 

POKE3 6,n {n-Oofl) (PCOOE) default 

Jf the setting is 0, then the printer driver looks lor attribute codes 
such as TAB and AT within LPf?IIMT and LLIST commands. II the 
setting Is 1, then the printer driver outputs directly to the printer 
the absolute value of the code to 256 This is essentlol for 
sending control codes to the printer. Eg; 
POKE ® 6,1: LPRINT CMfiS 27; CMR$ 65: POKE & 6,0 

POKE & 7,n (n = to 255) (LSPCE) defoult 12 

This vorlable sets the printer !ine feedi In increments of nr?2 of on 
Inch during grophics printing. 

POKE ^ a,n (n=:0 fo 2S5) fLFEED) default 1 

nils vorJobie sets the number of line feeds automatically 
executed by the printer driver otter a cariloge return. 

POKI m »,n (n=0 to 255) (LtVlARG) default 

This varioble sets the number of spaces inserted automalicolly by 
the printer driver after q carriage return. It Is used for left hand 
morgih control, 

POKE @ 10,n (n = or 1) (GRAPH) defautt 1 

If the seriing is 1, the primer driver generates the grophic 
representation of. and on LPRIfslT and LLIST statements, tf the 
setting Is 0, the normal printer character is outpuL 



f& 11.n (ni=1to64) (NSTAT] default 1 

Till* varioble sets the network station number. Be careful not to 
poke Q. 

POKE >/ I2,n 

(and POKE 

iU U,n\ (n=<0 to 49152) (LSt^AP) default 49152 

This variable controls ftte length of tile which the snapshot takes: 

POKE @ 12 with the tow order 256 byte and POKE <S 13 with the 

high order 256 byte. 

POKE & I4,n 
(and POKE 

(Q 45.n) {n^0to65S36) (ONEftft) default 

If the setting is 0. then GDOS returns to the Spectrum on errors 
which do not retofe fo hook codes or GDOS syntax statements, ft 
an address Is po^ed into these two locations, it makes o coll 
Indireclly to this oddress lor further syntax checking. Necessory 
whan ociding extra commands to the syntax. 
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PLAN YOUR 
OWN EASTER 






SPORTS PROGRAMMEI 

^ ^%3UyuJ°P Hit 




The R.R.P. of these 3 products 
is normally fi19.8!K 



.^sp^^aSSJs 



THE 



SOi=TWARE 



The Ikibe -CBM M, Speccrum 

SCOrpkMI -CBM 64, spectrum, 

Amstrad 

llOlflUlUS -CBM 64 



I Pfease send me "me Sports Coliection @ E9-95 (P&P Free) 

' CommodortMD Spectrum4en AmstradCPC464a 

I 

Address ..,„„„„ 



I 



Cheques/PO to; Argus Press Software 

Viaory House, Leicester Place, London WC2H 7NB 

Credit Card Hotdne; 01-439 0666 

(Please allow 28 days for delivery} (Umrted avaifabilftyj 
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MEMORY 



Clyde B}5h begins a three part series 
showing how you can produce your 
own computerised cartoon stripi 



The medium of the comic slrip 
has olways been a popular one 
Honda up onyone who hasn't 
followed the exploits of Dennis 
fh© Menace, Batman, Judge 
Dredd, or, tor more ma Jure ZXC 
reoderss ihaf "strip" heroine^ 
Jane! In toct^ PhO's have been 
awarded on onolyses of the 
exploits of Asferix and Ca It Is 
also a medium which tends Itself 
reodilv to the computer screen 
— Melbourne House's Red hawk, 
tor example — so let's switch on 
lt>o inactilnery. and the grey 
mottef, and 5«e what facilities 
Ore required. 

Obviously we need the $trlp 
Itself, ideally scrolling right to 
left, wttin the new illustration 
being drown In the space 
vacoted screen right. In addition 
to the actual picture we will qlso 
need captions^ and perhops 
speech bubbles. We'll also need 
on on screen input system to a 
verticafjy scrotting communica- 
tions window. indicotion$ of 
strength, stamina etc. for an 
adventure for protiK stocks held 
eta for o strategy game) and 
perhaps a reol-Ume clock and. 
tn a 'Supermon'-type strip a 
visuoi reminder of your persona 
at any given flme. 

With these requirements I 
came up with a screen display 
like that shown in Fig, 1, I 
emphasise that this Is Ju^ a 
suggestian - you will be writing 
the program which uses the strip 
so you must decide on the final 
display tor mot and the purpose 
of this series is to show you how, 
(Later In the year I'l! be showing 
you a way to convert adventures 
from the book/mogazine format 
to the computer so If you're 
lacking Ideos you'll get some 
help then), 



Piccies 

Let's start this month with the 
illustrations. Look at a strip 
cartoon and you'll see that it's 
made up of three layers' 
Furthest back is, not surprisingly, 
the bocltground. This is usually o 
fairly simple line drawing with 
various embellishments such os 
pictures or> a woli or tiomlng 
torches os in Fig, 1 In front ot 
this, often In o muitl-layer format 
ore the characters. (So we don't 
contuse these charocters with 
the character symbols we'll be 
printing as embellishments HI 
colt the former "Icons '1, Finally 
comes the speech bubble 
Bearing this in mind we 
obviously need o similar system 
tor o computer strip, each 
element tokir^g up OS little 
memory space as possible. 
Since a background or Icon 
may be used more than once in 
a story line it would be 
uneconomic to store each 
complete illustration separately 
Instead, we'll hold each element 
OS a series of bytes in memory, 
and call them, more or fess as 
subroutines, when needed by o 
driver routine. 

Let's get the necessory 
machine code on board flr^. 
CL£AR 64935, type in the loader 
(Program 1), setting the Uom and 
enc^ values to A4936 and 65375 
respectively, then SUN and enter 
the numbers from Table A. 
reoding ocross each line. Save 
the code with: 



SAVE idrawGOOE' 

440 

ond verify. 



CODE 64936, 
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Drowing 

Lsfs begin with an explanation 
oMhe background drawing 
routine Thls^ remember, is made 
up of fwo ©JemenISi The line 
drawing, and the e mb elfish- 
ments (torches, and mystic 
symbols over the door In n>v 
example screen], The line 
d rowing doto i$ held ot o serie$ 
of PIDT or DRAW CO-Ordlnates. 
Each set starts with a PLDT pair 
and continues with a number of 
DRAW polrs. The DRAW co- 
ordinates are oi^soiute, ije the 
actual co-ordinates of the pixels 
yotj want to draw to, nol offset 
values OS in the Bosic DRAW This 
rDOkes Inputting values Irom a 
drawing on pixel paper much 



of this type of element to be 
printed, $0 in Fig 1 this wogid 
be 3" as there ore two torches 
and the mystic symbol block to 
print. ?here then follows a series 
of numbers in blocks of threa 
The first of these is the length of 
that data block {maximum 255J, 
which begins at the address 
given by tne next hwo numbers^ 
fc> the sequence: 

3,7,80.195.10,180.195.6,200.195 

would print three objects^ The 
first is made up of 7 bytes of 
data beginning at 60+195' 256^ 
50000. The remaining numlDer£ 
would translate in a similar way. 

b; (cons — As betbr© a starting 
means miss out this eiement. Any 










\ 


; PROGRAM 1 ] 




10 FOR 


f = frofit TO end: INPUT i: 


POKE f,i! PRINT f,i: NEXT f 


20 REM alter from ^ end number 


SB required 



othef number Is the total number 
ot Icons to print (For Fig, 1 this 
would be "2' — on© for the troll 
and one for the foreground 
choracter) This number i$ 
followed by others in blocks of 
five The first number In each 
block is the Print At row, the 
second the column, the thi^d 
and fourth the address (held o$ 
before) and the fifth Is the typ* 
of icon shape There are three 
types of icon available Type is 
three choracter squares wide by 
tour high, for srrioii charociers 
like the frolf. Type 1 is four wide 
by five high, and type 2 is a 6k6 
gnd for close-ups (or two smoll 



easier. When the routine finds a 
I then next pair starts a new 
PLOT position. A terminol Is 
needed to return from the 
routine. 

To use this element, the date 
(PLOTS, DRAWS. 1s and Os) ore 
held In a series of bytes starting 
ot o known address, say 50000, 
and Ihe roulirte is called with a 
line such os: 

10 POKE 23294, SO: POKE 23297, 
195: RANDOMIZE USR 65197 

The POKES (Info the first two bytes 
of the Printer Buffer) are the low 
and high values of the doia start 
address [80+195*256=50000) 
Look at the beginning ol Table &, 
the do to we'll use tor the 
demonstration at the end and 
you'll see the lis which reset the 
PLOT portion and the to return. 

The remainder ol the 
elements are called with a 
single USR calL Don't try to link 
these routines with the back- 
ground in one single call The 
routine will crash! This call 
produces the embellishment 
the icons and the speech 
bubble. The Information to 
contTol the printing {but not the 
data Itself) Is held in a string of 
numbers as follows:— 

a} Embellishments — A to start 
means miss out this element. Any 
other number is the total number 
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cKaracters which olwoys opp^or 
together). Each is printed in such 
a way os not to obitterate the 
background where rio Icon 
pixels are beir^g tilled. The 
sequence; 

2,14.80.195,0,2.10,180,195,2 

would print two icons, the tirst o 
3x4 block with top lett corner ot 
row 1, column 4, trom data 
starting ol 50000. I'll leave you to 
work out the second. Note that 
this mode onlv operates within 
the top third ol the screen. 11 the 
bottom of a block comes below 
row 7 strange things will 
hoppen! 

c] Speech Bubbte — Again, 
means miss out, otherwise the 
tirst (ond onlv digit) reters to the 
column where the pointer V is 
printed, (in Fig, 1 it's ot column 
283. The start of such a control 
string is POKFd into 64942 (low 
byte) and 64943 [h(gh byte) 
before colling the routine with 
RANDOMIZi VSR «49». 

Data 

Now to the actual do to to which 
the control string refen 

a) Embetitshments — This is held 
as: 

22, row, cofumn, cod&s of 
chatacters to be printed (see 
Appx. A of your Spectrum 
manual) resetting with 22. row, 
cotumn whenever a new print 
position Is required. So the data 
string: 

22,1,0,48,49,50,22,2,5,65.66 

(which. Incidentally, has o 
length of 11 — you count the 22s 
OS we El), wo u Ed print "01 2" ot row 
1. column ond 'AB" ot row 2, 
column 5.^ You can include 
block graphics or any user- 
designed graphics you hove 
made [20 ore available as A Is 
used tor the bubble pointer). You 
can also include control 
characters (see p1B3 Jn the 
manuoi). so 16. 2 would set INK 
to red, 17, 6 would print on 
yellow paper. 19. 1 would have 
the colours bright, and 16, 1 
would hove them flashing. [Try 
22, row, column, 18. 1, 134, 137 tor 
minor 'animation '!) 



b} Icon doia — The doto for 
these Is the actual bit patterns 
for each screen byte to be used. 
Each character square on 
screen is mode up of eight lines 
of eight pixels one below the 
other, but held in the computer's 
memory on© atf&r the otherl To 
make matters worse they are 
held in a ralher strange order, lo 
see whal i mean enter the line 

FOR f=16384 TO 1d432: POKE f, 
25S: PAUSE 20: NEXT f 

ond wotch the woy the screen 
tills. What this omounts to i&. 
apparently, rtothing less than 
contusion! it isn't really. Refer to 
Fig. 2 and you'll see that you 
have to POKE in the bit pa Hern 
of eoch byte (usina the BIN 
function) In the order given for a 
3x4 Icon, (If you're still confused 
wolf until next month ond I'll 
supply an editor program to do 
the Job for you). 

To end, let's pull oil the ideos 
together with o grand demon- 
stration of the facilities offered. 
We'll reproduce the top right 
picture from Fig, 1 but to save on 
typing well just use one Icon. 
the tfoli, and the speech bubble 
will remoin empty (we'll deal 
with how to fill that later). 

Alter and f?UN Ihe looder 
program to enter the data from 
Toble B from 50000 to 50131. Enter 
just the numbers, not the text 
lines, those are to help you find 
your woy around. Now alter the 
loader ogain lo enter the 
control string data (Table C) into 
addresses 60000 to 60010. 

We're oimost ready to roll, but 
we need a tine to coti up the 
routines. Type in Progrom 2 and 
RUN for the display The l?Erw1s will 
explain what eoch port does^ 

Now, whot about that empty 
speech bubble. There ore eight 
character squares within it, so 
provided you only need that 
number of spaces as a 
maximum you could just PRINT 
AT 1, 23; '*f#Xt" (like the 
"BEGONE!! in Fig, 1], That doesn't 
help if. as is more usual, you 
wont to display more informo- 
atlon, Program 3 will come (O 
your aid, 11 is a basic routine for 
scrolling text through a window. 
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tt takes the message siring mS. 
adds eight blanks spaces to the 
front (to make the bubble start 
empty) then use$ a ioop^ set to 
the original length ol the string 
to print successive sections ol 
the new string in the speech 
bubble Pressing SRftCE at any 
time during the scroll will restort 
It, Add to it your driver (Program 
2) ond try it out 

Weif, that's stage one in the 
con. Watch this space tor further 
developments^ 
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PROGRAM 2 



REM 



drawCDOE must be on 
board 
10 POKE 23296,80! POKE 23297,1 
V5! RANDOM I IE USR 6519?! POKE 64 
942, 9&S POKE 64943,234: RANDOMIZ 
E USR 64936 

20 REM draw background then 
remainder 









1 


[ PROGRAMS ] 


1 


50 LE 


ET m*="THIS IS AN EXA 


MPLE 


OF SCI^OLLING IN A SPEECH BUBBLE* 


I LET in=LEN m-F: LET m*=" 


+m* 


60 FOR i=l ID m: PRINT AT 1,23 


;m*^f TO 'f+7)! PAUSE 10: IF INKE 


y*=" " THEN GO TO 6B 


70 NEXT f 



s 



o 
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More compact clossics from ZXC reoders. 




o 

X 

22 



Another miaec) bog ol pfogroms 
which prove the old saying obout 
good things coming \r\ small pack- 
og$$. This month we start with o 
program which will hopefully 
slightly 005^ The burden ol ques- 
tions to Crosswires. 

it is o program which will be 



greeted warmly by all those who 
pure hosed a Dixon s ISSK/ Printer 
package; there are still o lot <A 
problems to solve but this Is one 
less, and so it gets the coveted STAR 
CUT Qwofd. 



48K R$232 

Chris Richards of Hudderstteld 
supplies the solution to getting the 
pf infer to worit in 43K mode ond ail 
you hove to do is type in his listing 
and run it. 

Provided no effor report is pro- 
duced, SAVE the code using SAVi 
'iK232" CODE 6S0O0,tl3. To use it 
rtioke sure you hove reiooded it 
each time and type RANDOMIZE 
USR 65000 and ail subsequent 
LPRINTING will be done vio the 
RS232 

One problem is thot no line 1e€^d 
is sent at the end of o Una so you 
will have to sal your printer's DIP 
switches to produce on aufomotSc 
line feed after o carriage return, If 
this Is not possible then you are 
limited to hond cronking the 
machine at the end of each line 
and LLlSTing is iiiieiy to become a 
little messy, 

The BAUD rate is aufomafJCOliy 
set to a default of 9600. If you 
require onother seMing then one 
way is to FORMAT as usual in 12B 
mode and moke o note of the 
volue$ of oddresses 233"^1'2 by 
PEEKing them, and then in dS mode 
POKE them into addresses 23728^. 



Stripe* 

Barry Stuort. o resident of Liverpool, 
sent us one ot those programs 
which tolls into the "not-too-sure- 
whaflcanuseiitor-but-it-mlght- 
come-in-handy-one-day" cate- 
gory. 

i REM »tr I p«» 
2 

\n LET c-'*t FllPr i^327frU TD 326 
bU: f^EAP 4t POI'.C 1 «<it LET cc+mi 

20 IF c<!ll6J5 THtiM FMNT "rfa 
ta *rrQr""( STOf* 

3v iriJPUT "£p#vd I lU L'St. "t6t 
POie 72773,*-! 

40 PAUS£ li PMJS£ 10) RAIMD0H12 
E USR Z27i,Q 

50 DATA 175, 111,24,52, 38. 4?, 12 

r.M',:?3o,7. Ml, i:>s.95,r2,«, i vb 




1 REM 49K RS232 

lO CLEAR 64999 

20 LET C'O 

30 FOR f't65<»00 TO 65 U 2 

4<i READ ji) Let C-C+** POKE F,A 

50 NEK T t 

AO IF E<>l42i2 THEN PRINT AT 
0,0j "ERROR in DATA"l BEEP 3^-12 

70 DATA 42,79,92,237,91,28,92, 
25,43,17,254,253, M 5,35, I 14 ,33, 1 
l,0,34,17fe,92,201( REM End of pa 
rt 1 • 

eO DATA 245,14,253,22,255,30,1 
91 ,6t,62, 14,237, 12i ,205,75,254,2 
37,120,230,64.32,247,42, J 74,92, t 
7,2,0,103,237,62,235,241 ,47,55,6 
,11,543,197 

90 DATA ;'43,62,25A.9a,l07,l,25i 
3. 191 , no, 53. 254, 230, 247, 237, 121 
.24,**, 1^46, 9. 237, 121,24,0,43,124, 
Ifll ,32,251 ,0^0,0,241 , 193, 163,31 , 
l«>.2ie,:r51,201 

100 DATA &2, 127, 219, 254, 31, 216, 
62,254,219,254,31 ,216,207,12 



The program draws severol 
broad stripes across the screen 
then revolves them verticoity <3t a 
speed s© tec ted by yourself, very 
pretty and possibly of u&e to 
hypnotists, 

60 DATA 2llr2S4,l,2,226,16,254 
,13,32,251,21 ,40,23, i23. 60, 230 

70 DATA 7,95,1,3,30,16,254,13, 
32,251,211 ,254,219,254,47.230 

BO DATA 31,192,24,230,37,3.2,21 
2,12S. I9e,7,2JO,7,229,343,137, 11 

90 DATA 176,92,49,0,91,22,6,79 
,135,135,135,129,103,11 I .6.16 

n:*0 DAT A 229 , 2^9^ , 2 1'^pi , ^"29 , I fe , 25*> 
, 121 ,&1,210,7,21.;J2...'4,237.123, 

I JO DATA 92. 225, 2^.1, v?4, 159 



Shadow Effect 

Screen preser^tation is a common 
preoccypation and this routlrve 
produces on unu$uai end 
pleasing ettect. Gary Franklin of 
Canvev Island wrote It and once 
the machine code listing hos been 
entered, run and saved, then it will 
shadow anything on the screen 
printed with BRIGHT 1. 

Experiment with the line$ as 
suggested to produce your own 
Individual effect. 



1 REH WAOOH EFFECT 

2 

5 CL€fl« bZVf^A RESTORE 1 LET 

10 FOR K-f>4000 TO 6431 Ot READ 
*i PdKr K,ai LET tototot+PEEK HI 
NEXT H 

20 IF tot<>37lfi4 THEM PfilNT t 
citt" i* MTcan^i Cli«ch ^mt.M.'% BEE 
P 1 ,Ci STOP 

JO SAVE "SH^UiOWCOOE £4000.210 

90 DATA 243, 733, S:;9, 233. 33. 233 
, 90 , 6 , 24 , > 97 , t , 32 , 197 , 25i , 1 2t , O, 
254,64 ,5,6, 1^,233, 12^,1,234 

60 DATA <i4,220,B2,2SO,?S3,l26, 
12 ,234 , 64 , 36 , V3 , 293 , 43 , 1 ?3 , 1 6 , 22 
3,193,16,222,297,223,231 ,20l ,122 

70 D**TA 230,3.7.7,7,246,64,103 
, ) a? , 201 , ^ , 1 24 , 230 , 7 , 1 92 , 1 24 , 2 1 
4,8,103,123, 14'e. 32, 111,208 

BO DATA 124 , i^e,e, i03,23e,ae,i 

92 ,ie , , 201 , 1 20 , 234 . 32 , 20O , 233 , 2 
29,209,19,205,47,230,221 ,33, l9l 

94> DATA 230,6,8,62,64,233. l?0, 
33,36,9,6,10,233, 190,32.48,2,6,1 
2,221,126.0,102,119 

too DATA 22L,39,203,Se,230,l6,2 
44,201,223,241,245,229,234.24.21 
0, 35, 230 , Z33 ,22«> , 209 . 235 i I , 32 , 

UO DATA 9,235,(4,2,221 , S3, 203, 
230,203,47,250.6.4,221,126,0,182 
, 1 19,221 , 35, 20S, 3a, 250, 16 

120 DATA 244,253, 13*, 33, 334, 64, 
210,35,250,241,243,234,32,210,33 
, 230 , 19 , 13 , 32 , 220, 193 , 33 , 230 

124 

8,l0 or 12 piK>l« d«pt^ « 8 
ptk«l«. Mlfith. 

126 

130 DATA U,0,12S,64. I60.80,)60, 
80. 160. SO, 160, HO 

134 

133 REM HoriJorit#l ahac^inQ 4 

piM»l« d6flth > 8 lU' 16 piHvl* 
depth. 

136 

140 DATA 42,21.10.3.128.64,160, 
»0 

f^ALtSE O 

210 BORDER 6i IF'AI^R 6t INK Oi C 
LS i PHlHJ AT 10,B; BfltQHT It IN 
VERSE If ZI COfHPUTlNH flONTMLir " 

220 FDft K-O TO 20 STEP 4i l»i*lNT 

AT lt,4l ftfctSMT It f'Of^ff RND»7t 
!!«■; 9|- FOR tH£ eCfiT «^ROGI<AHS' " 

350 r^ETORE USR 640(«> 

3e>0 NEXT Xi f'AUSE O 
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Biggies 

This Is a bit of a mysterv which I 
Itiought id include as a challenge 
to computer sophisticates. 

The program enlarges and 
prints characters 1o the screen in a 
^2 ;iz& The cJocumentotlon wo$ 
nori-existert but the program pro- 
duced Q pleasant ar^d I can telf 
you that chariglng the DATA ol line 
110 changes tile me&sage. A=33. 

Handy for fast, short headings 
but li you wont to ejclend the 
messaae length or change the 
printed screen position then you'H 
have to get your disassemblers out! 



M1nl4abel 

A. Weish from Glasgow sent this 
small program lo produce a smaff 
lobel strip on the printer which you 
then cut out and stick to the 
cassette or place between the 
edge otttie cossette insert and the 
plastic cosa 

The S — ^ F prompt provides 

an easy way ot tormotting the lay- 
out ol the output ilna 

1 

lO BORDER ll INK 7l PAPER li t. 

•Kf INPUT *©---- 
F"l LI»« M* 

30 INPUT *S - - - - 

F"I LINE bt 

to PBlf+T cit#ii PRINT I PfflNT 
b«l Pf^JNT i:« 

SO PFiJNT ftT l2,0t-'PnEBE P TO M 
AtillE A PRINTER COPV f^ESS J^ TO T 
RV AGAIN" 

AO PAUS£ ii 

70 IF IW^EVfl-'-P" OR INkEVB-'-p" 
THEN QO TO *S 

eO IF ll*.EV«<;>''P" OR [NttEV*- -." 
n" THEN en TO 10 

tiO LPftlNT c«iail IPRINT 1 t PfiT 



Ml 0*1 LPftlNT C»i 



CIS I 00 TO ?U 



Attrlbutos 

Another 128 K specific progrom, this 
one trom Settle programmer OJ. 
Wallcer chonges the colours of the 
12S^ edit screens. A useful progrom 
tor those who find the defaults a bit 
evestroinlng 

The code con be locoted ony- 
where except In the top page and 
the destii^otion ocJdres* for your 
code ts required to be input at the 
storf ot the program. 

1 R£n I2e #ttribut»« 
2 
to IfiPuT "-Load Ailctr*«»7 <49|^ 

40 [NPUT 

50 INPUT 

&0 LET 4uN>4l*S«*p 
70 L.ET MAiroht-ve^^p 
110 RESTORE ■ FOR n^O TO 23 
IZO READ «• POK€ t cdtilr^n} ,> 
ISO NEXT n 

170 DATA 243,63,23,1,253^127,23 
7,1 51, AS, lS,7S6,t$4,<kiH,33,l?.23A 
, 54 , Ji« 1 r , 62, 14 , 237 , 1 2 1 , 25) , 201 
ISO RANDOHIZE USR iddr 



'rt«in P«P'»r "laiip, 



'ink 



'AuH Pap#r "t -aft, "Ink 



1 REM biggiejs 
2 
10 LET 9=0 i FOR f =50000 TO 500 
93; READ a: POKE f,^^s LET s=s+a: 
NEXT + 
20 IF S09471 THEN PRINT "Dat 
a error": STOP 

30 RANDOMIZE USR SOOOO 

100 DATA 1,162,195,33,36,64,17, 

0,61 ,229,10,38,0,111 ,41,41 ,41 ,25 

, 235 , 225 ,197, 229 , 6 , 2 , 1 97 , 6 , 4 , 1 97 

,205, 138, 195,36,205, 13B, 195,36,1 

9,193,16,243,1,224,7,237,66,193, 

1 6 . 232 . 225 . 35 . 35 . 1 93 . 3 . 203 .117.1 

92 . 24 . 204 . 229 . 26 . 6 . 4 . 23 . 203 . 22 . 2 
03,22,203,78,40,2,203, 198,16,243 
, 35 , 203 , 69 , 32 , 236 , 225 , 20 1 

110 DATA 58,56,0,35,47,45,48,53 
,52,41,46,39 



Feedback 

A nice leature of this section Is the 
lively correspondence we get In 
response to the progroms wo print. 
HEX/DEC in our February issue drew 
o repiy trom WE, Thomson ot 
Atdeburgh. who comments on the 
ingenuity of the previous program 
then offers his version ot o third of 
the lengthl 

EC-HEX mokes good use ol the 
FN function, one calling the other 
and olso employs Ihe technique of 
$p lifting a program Info simple 
steps. 

Alan Knight of Bromley writes 
that Ben StragneH's December 
routine for producing 64 columns 
fo a line won't work In 128 mode; 
this Is becouse UDQ "u" is used and 
the 128 also needs it os o ploy 
token. He continues that the 
assumption that the UOGs are a1 
the top of memo»v suffers when you 
use other code in this area ond 
hove perhops feiocafed the UDGs. 
(Or even if you hove o 16K 
machine) 

Ftnoily. should you ottempt to 
print a chorocter with o code ot 
less than 32 (by mistake) then the 
program croshes. The test Ben 
made tended to disrupt the stock. 
However, not being one to merely 
offer neootive crllTcism, Alan ha* 
provided a rewritten version which 
ollows tor olt these things. We print 
It as HEX dump ond you con 
replace the code In the December 
Is^ue with It or enter It with a loader 
program to oddress 30000. It is 154 
bytes long. 

If you replace the old printed 
code then you wlli have to chonge 
line 130 to; 

130 SAVE N$ CODE 30000,154. 



1 F(EM DEC-HEX 
2 

20 DEF FN h»<n)-"Ol2345678*?PlBC 
DEF-^in+l) 

30 DEF FN b«<n>*FN h» < I«T (fi/1 
£i) )4.FN h«(n-l6«-lNr <n/lA>) 

AO INPUT -Dacimjii v*lu» < 0-455 
35>i"id 

£0 IF {IOII4T d OR d<0 OR d>65S 
35 THEN GO TO 40 

60 LET hi-JNl (4:»/256}; LET lo- 
d-256*rii 

70 ^ftmi di " (dec>«»'*t lo; * , "ihi ; 
"(S-byt* dec* -"FN b«th]i>|FN fef ( 
lott"<H*»f)"i GO TO 4f' 
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EXPERT SYSTEMS 



o 



o 



24 



3; David Nowotnik 
shows how you can 
turn your computer Into 
an 'expert'. 



■ Hi featuring to know thoi 
most of us; In our own Mght are 
experts. U vou are working, and 
It vou've been doing thot job for 
some time, then you are on 
expert. Anyone storting to do ttie 
same job as you stiouTd regord 
you OS on ejcpert, and ttiey 
should, if they hove any sense, 
be topping your experience to 
enable them to become eKperts 
too And lor those who or© too 
young to be experts, then you 
ore probably training lo 
become skilled in one Of more 
oreos: you ore the experts o1 the 
lutura 

If you've been followiing this 
series, then you are learnTng to 
become on "expert" In expert 
systems, At present, I hope thot 
you regard me as on expert In 
this orea, because I am able to 
pass on to you experience ond 
knowledge to allow you lo gain 
sorne expertise In this area. Bui. 
expert systems ore a long woy 
from my principle area of 
expertise, and there ore now 
many expert system professlonols 
from whom I could learn a great 
deol- 

All of which goes to show ft\ot 
expertise Is relative; someone 
who ((oows a little obout a 
subject will appeor an expert fo 
someone who knows nothing at 
oil obout that oreo. Experts 
should always be leornlng more 
about their subject, to become 
better experts. This Is even true 
tor "high-powered" experts; rules 
ond procedures will change, 
knowledge in ony field is 
constantly expanding, and all 
experts, to maintain tneir 
expertise^ must learn these new 
rules and knowledge. 

The same is olso true ot 
computer expert systems. With 
the help of a human expert, they 
must be capable o1 learning 
new rules and knowledge to 
become better experts, ond 
odjust to chonging circum- 
stances. How expert systems can 
learn Is the subject of this, the 
third part o1 my expert system 
series. 

Facts! 

One of the principle ways in 
which we learn Is simply to take 
in tacts Experts give us tacts 
through books, TV. newspofjers* 



(and ZX Computing, ot course!] 
eta OS well OS foce-to-face as 
teachers, lecturers and tutors^ 
Given facts In this way. our brain 
then files them away for future 
usa 

In fhe expert systems I gave 
you last month, I gave those 
progroms tocts, os well os the 



means of storing ond recoiling 
those foots, I laughf the 
computer those tacts by 
Including rhot Intormotion In 
DATA lines In the BASIC 
programs. These expert systems 
could be fought more facts 
through a programmer adding 
more DATA lines containing 
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PtQ 1. Lteming Nompi* in S*rlol D*elilwi fmthlmg 

■ DO IdMrli Siiafil* l,*»wt\ Sv«t»> 

tlO REHarb l.«*rhtrty, iiuht f«rt* 

IZO fSnwb (S*rt«| EtactVt (!'>«> 

t» REHwk 

140 REHW-Ii Bdvtd HDiAtntlt 

lao hCliATh rabruvyt I^V 

I6« nCHvk 

IBO OIH q*i30,44») Din 1 (Sol 

1W> PIH rlSO,3ll LEI n4l REBTTOHC 

:hW FOR l-l TO 7 

3tO HCAQ p*i LCf I4t»-<L£N <p«I| tfT qtCll-flC 

320 rotr j-l TQ 2 

?30 HE** ri|,J* 

340 ICKT I 

aaO LET n-l>*l 

•2fA iCit L 

270 DAT* ■!■ It • IM>*» co«(Hijt«r^-,I.T 

30^ BflTA 'Dim* It hav* «t l»«at IZOK of fiAH^-,3,4 

2W tWTA 'Ha» It « butlCln t#4^ paevdar ~>- ,3.4 

?0Q DATA "SpvCti^ua 13«',<>.0 

310 DATA -Soactru* ♦Z'*,O,0 

330 I>ATA "COBCtr-uA PJlim'tOiO 

xio ontA -tan PC',i><o 

4K>0 CL& 

4tO PnjHT ■ Elnpart Av*t«a 4ar CBaputBr"! PI^IHT * SvLaction* 

*20 Pf»IWf 

4S0 PRlMr 

44& PRIWt 

•SO »*11NT 

4bO fi«l*rT » 

-tlfO IF d*--l 

^K) IF !«-•? 



PRlHri f»l*INr - SalKtf) PftlHT 

3. Cxpdnd )<nep*l*dQ« baas'* 

't I tl#UT dt 
THEN OO KJB 300$ PNiNTt EW TD «ID 
T^M DO BUB aO«l FitlNTt DO TO 4ia 



40A JF d*--3- THEN OO TO 3400 

4VD GO TO 450 

300 REItM-b IM* tit* SHpcrt >V»tM 

5tO LET Ji-lJ PfilMT 

:i20 LET ill-q*(vlt Lft <-*•*•( I 10 l<Hll 

5JSO CRIHT all' *)| INPUT k» 

'HO [F 4i4*-r' Dl *•»'¥• TKH LCT Mar Ch , |l I f0 TO MO 

tiSU L£r «^<Wt3k 

»0 l>«|IIT 

370 If prK,l»-0 nCH SO to 400 

3S0 eO TO 370 

3^0 I 

hfXi HL^irk (ii-va th» anmuar 

iio p«tMT "Thtp unuwr !.» a "iq*!** 

*30 I 

flDO ttThrli T**ch tf)a my«tM n*H fact* 

fllD PftlMTi PfUMTl IF rt>4a THEM PHJHT 'Itjichi I vdf)* baui lull't 

«20 F«tNT -First u*« th« «y*t** until iv ^at - 
BM) Pit INT -la th> and o-l a brancti that rou xivrt" 
B40 fmHl -to attvr." 

BSC Gd SUB 300 

060 FntHT t PRINT 'Ds yoM Hant Co add Id this point':' <v/r>) 'i 

B7D IWUC h* 

boo If WTf lit»<'''V-U kVB'V''*) f>CH ttturn 

B90 Uei n-n»l 

■WO LET q(l<n>-^(iiJi LET[<ftl*Ilii) 



Tea Lonq -| PftlMTi OO 



r«o iong*'i OD TO YM 



VIO L£T pfn.llBgi Utt pCn,ZI«a 

*» Pf»l»4T I PftlMT 

930 INPUT 'Entvr n*i# i^j««tivii '|tl 

440 IF L£N {t»)>40 IKN FnRtNT I f«]Nt 

TO W3* 

no IF tF*-" T*CH f^lHX I tia TQ ^30 

<»bO LET q«C!i>-t*i LET llnJH^M Ittl 

470 PAINT 

f»0 tWPVT 'Erttpr rvtm mfwmn "It* 

4*0 IF LEN lt*l>40 T»«:M PRlMTi PfllNT ■ 

1000 IF X*--' rKN lid Tb «'a 

lOtO PH)NT 

IO30 PfilHl -Ib '|t4|- thai v«« dt no an a iia r tDi" 

I030 LET «4-ci*<iiti LET ai*-««(t TO Kwktl MtHT *,% 

l<HO PfiINT 

1030 IHPOT -y w W -t** 

\^tA ir kta'y' DR bt-o-y TTCM HI TO l)CK> 

l«7<i IF ht-'n- EH hV-'H- TtCN BQ TO 1110 

1090 W TO 1«0 

lO'fO I 

1100 LET rdfU^ntli LET r^Vifl-nr W TD I 130 

tllO LET rfx.D-inf LET r[x,3l-n*l 

ll» LET r<A,|)-Ol iff rfn.3^«0 

I130 LET n^n*) 

1140 LET q«ln>-t«i LET 1 irii^EN (t«» 

I ISO Ltt r4n.l)>0« CET rrn,2)-4 

I160 BETurfi 

II70 t 

3000 KRark Sav^a KniMiladga itaaai 

SOtO PftlNT 

3D30 PfljNt -00 vpu HMMit td- «av* tha tinawlsdq* ba«a? 

3O30 INPUT 'Iv or nl -ih* 

SOaO IF %•■'»■- OR lr»--H' TIEN STOf 

2030 IF MOT H«»--v- Oft •(•--¥"» THEN 00 fO »30 

3000 Wflwh a. BAWE DATA rmtina 

SolO DCLETE iptfyS aiipart.ba** 

3030 OPEM_ICH •« , ■dv2_nEpart_tiau 

]0:tO PfTJMT »4,rt 

W40 FOH ••! TO n 

3OB0 n^lMT a4,<|*in[ print tt4,llii) 

30Mi PMINT •4,rll,llt r^VHl (MfTtliX) 

9070 EM) FDA t 

3090 CLOBE M 

ilQB &fO^ 

31 10 1 

4O0O REHW^ Sfiactrua SAVt rciutin* 

aOlO flftvE -F^pttrtl-i Q(J TD 400 

4030 I 

4030 ftCHark OL LOW pPoi^Mlitf'a 

404D DEFi na i'HOCwIura' LO 

403O OIK qtlSQ4«»t,i<501,H50,a> 

44MO QPCN.IN •«, ■dtfl.a'Hiiart^baiw 

■I070 ll*UT B4,f. 

40W} FQH 1*1 TO n 

4O40 t(«>UT a^.aV.b.cd 

4UX> q«<|)«a*t Mll'4> 

4110 rli,n-ci ru,2l-d 

4I30 END FOR I 

4I30 CLjQS£ •« 

4140 BO TO 400 

4 ISO EMI} BTFina Lfi 



Informatjon and rules. This is not 
particularly convenient; It 
ossumes thot the ©icperl 
teaching the system new 
knowledge v^ oiso a 
progfammer. Not only hos he to 
type in DATA fines containing 
focK h« has to understand how 
the progroiti works, ond the 
shructure o1 the rules. He may 
even hove 1o modify or update 
$ome 0^ the eiclstlngi rules or 
some program lines to allow the 
system to work with the new rules 
ond knowtedgft 

So, why have a computer If It 
can't do things automatically for 
you. And thoPs whot the first two 
programs this month will da One 
for serial decisions (fig, 1} ond 
one for pa roll el decisions (fig. 3). 
Like last month, they were written 
on the QU but tested on txitti 
Spectrum and QL They ore o 
Ifftle light on the interrogation 
side: the theory and practise oi 
thot was covered last month. 
These programs aim to show you 
how to leach facts and rules to 
on expert sy^em, 

Let's start with the serial 
decision maker in fig. 1. Type In 
the Fisting os shown if you hove 
a QL it YOU are using a 



Spefctrum, then omit lines 3000 to 
3110 ond 4030 to the end. 

All the expert systems this 
month deal with micro* 
computers The Idea is that you 
specify o set ot features, and the 
eipert system will select q 
computer for you which meets 
your specifications. 

For the serial decision 
exompie a smoil knowledge 
base is included, which allows 
you to select one of the 
Spectrum computers. The 
decision tree for this very smqii 
expert system Is shown in fig. 
2(a]. When you RUN this 
program, the knowledge and 
rule orroys ore created [line *t60] 
ond filled (iires 190 to 260) The 
questions ond answer strings are 
entered into array qS (line 210), 
Numeric array 'r' (line 230] Is the 
ru!e orray which contoins the 
pointers to positions in array qS 
dffpe riding on y&i or no" 
answers. A zero in the rule array 
indicates thai on answer hos 
been reached. 

Rules 

The rule ond knowledge arrays 
are dimensioned to 50 rules and 



question /answers, so oilow for a 
leosonobie expansion to the 
seven included (lines 270 to ZZO 
ond fig 2(oJ) in the program, On 
RUNning. once the arrays are set 
up the progrom's bosic menu is 
shown; a choice of Interrogating 
the knowledge base (1). 
expanding the knowledge base 
(2) or stopping [31 Is given, Using 
the knowledge bose follows 
much the same idea as last 
month's program, You give yes/no 
onswers to each question gnlli 
on answer fs given, then you go 
bock to the menu. Before you try 
teaching the knowledge txise 
anything new, try using the 
system a few times,. 

Once you have the feel of Ihe 
system, press "2' on the moin 
menu. Aport from the 
introductofy message (lines 820 
to WO), the first port of adding to 
the i( now ledge base Is |ust like 
using it. The purpose is to get to 
the appropriate part of the 
knowledge bose that you wish to 
expand, 

II the diogrom In fig, 2(o] 
looks like an upside-down tree to 
yoii, then that's exoctly what it is 
— a decision tree And 
something like a real tree, this 
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on© ^fows' by spre<jdlrig new 
brorvches from its fipss Once you 
reach a tip ()e. an answer], you 
can rep face that answer with a 
question One answer to that 
question should be the onswer 
you have Just displaced; the 
other answer, tor this e}(pert 
system, another name ot a 
computer So the questiort 
should be carefully chosen (bv 
you. the expert] to discriminate 
between the oJd answer 
(computer system) and the new 
one. 

Fig, 2b gfves you one 
eKomple, Start from the main 
menu, press option '21 then 
sefect v'V'p'n' fo the three 
questions. You'll end up being 
told that the answer Is a 
Spectrum 128, and the questions 
"Do you wont to odd to this 
point?" A n' reply wouJd take 
you bock to the main menu (on 
escape route I* you've token the 
wroniQ branch); you should reply 
y. So tor we hove a home 
computer, with 12eK o\ RAM. 
which does not have a built-in 
cassefte deck. This tits a 
Spectrum 128; it's also true for o 
QL, ond that's the extra answer 
that I want to insert at this point. 
Sov what yesi'no question will 
dltlerentJale between a QL and 
Spectrum 123? I've chosen Does 



It have buflt-Sn mtcrodrlves?'. 

So, when the message Entef 
new question' appears on the 
screen, type In the obove 
question (with the question 
mark], then enter the new 
onswer. QL, on request, ond 
tinolly, telMhe computer whether 
the answer given Is the yes or no 
response to the new question. 
The program then sorts out the 
rule and knowledge base (lines 
1100 to 1160) to Insert the new 
question and two onswers in the 
jrlght piece. When all that Is 
done in an Instant, the program 
returns you to the main menu. 

Knowledge base 

in the same way, you con add 
further knowledge and rules to 
the system, up to o maximum ot 
50. If you hod onswered 'n' to 
the first question "Is It a home 
computer?", you vwjuld get the 
response 'IBM PC". Now, while 
thot Isn't too far from the truth, 
I'm sure that those computer 
experts amongst you would wont 
to add o great deal morel 

Once you've expanded the 
knowledge base, the lost thing 
you'll want to do is lose aii that 
work when you turn ott your 
computer. SOi when you select 
Wop" from the main menu, you 



get the opffon fo sove the 
knowledge base. It you say yes, 
then, for the lirst time, there Is a 
ditterence between QL ond 
Spectrum versions. 

On the Spectrum, (lines dOOO 
to 4020), the program is simply 
SAVEd (with oil its dota), ond set 
to autorun the next time you 
load, without fe-dimenstoning 
the variable! 

You can't do that on the QL 
so the routine (lines 3000 to 3100) 
is used Instead. Place o 
cartridge In mdv2__ betore 
soying "y' to "Do you wont to 
save the knowledge base?' A file 
called expert_tx3s& Is saved on 
mdv2_ with all the data. Next 
time you wont fo use this 
knowledge base on the QL. toed 
the program, and type In LO 
Instead of RUN. This octi vales the 
routine (lines 4030 to 4150) to 
load in the data from 
experf._bose. before you use the 
program. 

It may have occured fo you in 
using this progrom thai a serial 
approach is probably not the 
t^est way to select a computer, 
Vou are more likely to hove a list 
of features thot you want, and 
motch those against various 
computer profiles for ftie best (i1 
— in other words, use a poroElel 
approach to decide on your 



IBM PC 







Spectrum plus 



Yes 



Spectrum +2 




Spectrum 128' 



.v;-;-;-?;'?!- 






Fig. 2a. Decision tree for serial learning example 
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preferred computer: So, the neirt 
teaching program does Just thot 

Fjg 3. conlalns the listing for 
this progrorti. The pfogram con 
be entered as listed or^ the QL. 
On the Spectrum, do not lyp© In 
tines 1060 to 1170 and 1220 to 
1370. Also on the Spectrum, the 
string Joining 'U in ilnes 2060 
and 2070 should be "+', 

Just to remind you, in parallel 
decisions vou ore asked o series 
of questions, and your ve&'no 
replies Ore coded A" ond '0* 
respectively. This string of zeros 
and ones is then matched 
against the zeros and ones \r\ 
the rule bose for all possible 
answers. It perfect match is 
found, then the computer should 
report this. \i the match isn't 
pertect. the computer should 
search for the closest match. 

in ftUNnJng this program. 



you'll see It has several features 
the same as the seriol examplft 
The menu is ©xoctly the some By 
selecting '1', you get to try out 
the system, which starts with only 
tour Sinclair computers In Its 
knowledge bose though there is 
room tor titty. 

This expert system will ask 
fifteen questions which I have 
selected to ditterentlote between 
various computers {lines 210 to 
360). I'm sure you computer 
experts con thinh; of many more, 
but mine should serve os a 
suitoble example. So. you will 
aiwoys n.eed 15 'y or n' replies 
to elicit a response 

In teaching the expert system 
some new computers (option "21 
you are first asked to give the 
name of the new computer, A 
check Is made to see that the 
name doesn't already exist (ilnes 



aOO lo 640). then it will osk you to 
enter your yes/no replies to oil 
fifteen questions (lines 850 to 
860], checking to see that 
eiocHy the same profile doesn't 
already exist in the rule base 
array (rS). If this is satisfied, then 
your e:x perl rules are stored In 
the rule array ond the name 
array (aS). 

Like the serial example, the 
knowledge base con be stored 
when the stop option {3) is 
selected. Storing (ond re- 
looding) work in exactly the 
some way as in the serial 
learning program examplei 

D.I.Y. 

So tor, you've hod to help your 
expert system every step of the 
way. In the final exompie this 
month, we'll try and get the 
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iiltv NLFUr). SJiBpla tMpwt fivstam 

ISd ttC:n*r» Fvbru.*rr, m^ 
174 REn«4-i^ rnitialitv 

ISO Din fin^.iss'M Din a«(ao,i4}i Dtn ri<ao. iS) 

l«p LEI rt-u, fSSIQItt 

20O ftEnork FBAtura* 

ZIO BAfA >12aK Df RM or warm'* 

S30 MtA ■iBn ccMip^titaL*"' 

Z30 DATA "uarqt ••lactiort Df faa**' 

240 imr^ "tm* proccii&cr" 

2SO EMtA 'Eiqhl-bit tarocm^vsir' 

?90 MTA '»uiJt-in CwitrontcB ^a-t« 
joo |}AIA "Pwilt-tn imyattEk psirt" 
310 MTA -PSA output" 
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UO OAfA -SpKtrua 4i» - ^"(Ml llOOOOOOOlOO* 
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expert sv^em to cJo a bit more 
work tof iteell The program tor 
ttil£ exompte is \v\ figA It again 
uses the paraiiel decision 
approach, bur ihis time, W rries ro 
deveiop Itie rule base for itself, 
Ybu'ii flr\d it's very inefficient, but 
the program coding wilt give 
Vou an idea l^ow the expert 
system wiii aufomafioaiiv adjust 
Its rules - weil, olmosi 
automatloaliv; i1 stdJi needs a 
ilttie fielp from usi 

To lieep things foifiy simple, 
thef© are just live answere In this 
selMeorning program, with seven 
features. lir\e 180 dimensions 
several arrays. As before, \% and 
aS contain the names of the 
features and answers, 
respectively. The rules are now in 
numeric arrays; array 'r' contains 
the rules stored In the program 
fthe reason tor this will become 
apparent in a moment), while 
the array V is the rule base 
which the computer will creote 
by self-learning. Numeric array 
V is used In decision making; it 
keeps the score ot each possible 
on^wer when comparing 
entered features against the rule 
base. 

When you RUN the proprom, 
you again get a Menu with 
three options. Option 1 just tests 
the sell'leorriing rule bo$e tor 
you. It will go through each 
answer in turn, and enter the 
stored features from the correct 
ruJo array (r), then gets the 
computer to make a decision 
based on those lealures using 
the rule array It is developing (s). 
When you llret RUN the program. 
and select the test option, you'll 
note thot the rule Offoy win 
olwoys selecf 'Spectrum 4eK' — it 
still has o lot to learnl 

You can stort teaching the 
system to allow 11 to adjust the 
fuie orroy either manually or 
automolicoUy Option T is the 
manual approach. Vou wiii be 
asked five times (before relufning 
to ifie moln menu) to think of 
one of I h© five onswers, ond 
provide the correct yes^no 



response to each of the seven 
features. The computer will moke 
a guess; if the guess is right, 
then the rules are not changed, 
but if the guess Is wrong, then 
the rules are altered, and the 
updated rules are displayed. 

At this point, some 
explanation is required os to 
what is happening during 
adjustment of the self-learning 
rule orroy (sj. Thai orroy is 
inmatfy filled with zeros (line 410), 
that's why the anssMer was always 
the some on the very first test- 
When you enfef the profile of 
any one computer system (lines 
20O0 to 20901 o string ol ones 
and zeros is set up, represent ing 
your sequence ot yesi'no answers. 
In lines 22O0 to 230O every 
element in that string is 
com pored with the 
corresponding rule (in orroy "s") 
for each possible answer If a 
match is found, then the score 
(ql is incremented (line 2260). 
and the total for each possible 
answer stored In numeric orray 
V" The highest score Indlcotes 
the best lit of the entered profile 
and the rule bose, and this is 
how the answer Is selected (line 
2dl0). 

If the computer's answer is 
wrong, then you tell It the 
correct answer (lines 2420 fo 
2560], and the self- learning rule 
array Is adjusted. Each rule 
element in the correct onswef is 
incremented if a yes" response 
was given to a parliculor feature 
(lines 2770 ro 2790] For the 
answer given incorrecity (and 
other possible answers which 
scored the some as the 
incofrect answer), the fule 
element is decremented by one 
tor each feature given "yes' in 
the profile supplied by you (lines 
2710 to 2740), 

All that may seem rather 
complicoled, but if you work 
through it a few times, I hope 
you will start fo see the logic ot 
what Is going on, When the rule 
arroy Is printed ouf on the 
screen, you'll ger strings ol 



numbers: these are not just 
restricted to zeros ond ones; 
you'll get higher numbers, and 
negative numbers too 

Typing in features time and 
time again Is rather boring, so 
there is an automatic feature 
entry to speed things up; option 
3 from the main menu, it selects 
a possible answer at random 
(lines 2100 to 2170 - please not© 
the different structures in line 
2110 depending on which 
machine Spectrum or QL, you 
ore using), ond feeds the yes/no 
answers aulomaticafiy into string 
r$. The computer will then selecf 
on onswer, os before, using Its 
developing rule arroy (s). As the 
compufer now knows the correct 
onswer [as It selected this itself I), 
It tells you if the answer is righf 
or wrong, and updotes the rule 
array If ft is wrong. 

Whether you use Ihe manual 
or ouromotic profile entry 
procedure, you may be 
surprised by the number of times 
this expert system hos to 
'proctlse' to poss the test [optior* 
1] ond get the answer right every 
time lor every Item, In teoching 
on expert system, It is always 
much easier fo be able to give 
the compufer the correcl rules to 
enter into Its rule base But sell 
modification of the rules may 
well be necessary sometimes; for 
example^ a monufacturer may 
change some of the feotuies of 
one or more ot his computers. 
Self learning may be the easiest 
way a user, nof familiar with the 
inner workings of the system, can 
up dote the rule bose to odjust 
to these chonges. 

So far, we hove considered all 
our examples as capable of . 
deoling with yes/no responses 
only Wnof happens It the user 
doesn't know the answer? And 
whol hoppens if the response 
cannot be as simple as yes or 
no? The mathematics ot our 
experts systems get a little more 
complex OS we consider these 
Items in the ne^f part of Ihis 
series. 
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Beia Plus 

Co</i<i ypy ptease print an 
occastortaf article on tf^ B^to 
Plus InferfacQ? Since fiay 
Eidmi exceff&ni review (Dec^n. 8&S6) 
I om SUT& many rsoders must hove 
bought this system. However i ha^sftf 
heofd oriY more ot>out ihi$ mterfoce 
until yout tevi^w of the^ Hfsott Compiler 
mentton^^t that the compitm woufd not 
w0rk with the Beta thteriacA fven 
mentionifig ut)litie$ whtch con tw 
cofiverfed to work with B0IO wooid b& 
holpivl 

The people at Print N Ptoffer 
fOI-403-3622} hav& b^en very h0fpful 
and t found their Rjint Plus art uttiity 
coriverted eastty io work w>tfi the Beta 
Plus and is well worth doing. 

Gr0at magaiine. couid tte pertectt 
No threats, fit keep on buYing it. 
Cyril fieywood, 
London, 

Some popylot pieces of hard- 
¥vare^ such as the Qiscoverv 
di$c dfiv«. Q\ve ti$« 10 iheit 
o*rri usei groups which 010 often the 
mom source of Info r motion lof tnter- 
«st&d users, but as lor as we know theie 
aren't ony groups lor ihe Beta system so 
1hefe'5 not much being wrirlen about (t. 
Mayl;^ Ihere'^ someone out there who 
runs such a oroup and would like to ^et 
In touch wnn us? 



*d1 no more 





Moving T0Od about PC At/en's 
request tor 2X6 f hardvirare. t 
ttiough! id drop you a tme 
about fh0 "P)ne Morten" n^v&l&ttet. i've 
enought replies to send out the second 
issue of the newstettet — and PM wits 
inciud& an offer for a lovstick interface 
adaptor. The adaptor will enable 
Spectrum joystick interfaces to be used 
on the iX8l fh0 new$i§tt0f 1$ totally if 00 
to contributors (le almost anyone who 
writes in to it} There is now a charge of 
40p tor the newsletter tor those who 
cant think of anything to say Overseas 
readers may send two iff coupons. 

Since tasf writing to you I how 
decid0d not to produce any more 
software tor the iXSl; the Hiffes utility 
may still be released, work on it has 
be^n given very low priority so I con'i 
say when it might be finished I've sold 
only around 20 copies of 'War Web" to 
dote and this doesn't tostity the cost of 
the mailers {96 on tti0 mailing iisf) or the 
Qdverlising. 

t Witt no longer t>e advertising IX&t 
game% but I woufd like to reassure your 
readers tt>at I wilt continue to supply the 
current lonae of games tor the ZXS1 
and "Pine tJarten" will continue as l{:mg 
as people write in. 
Gary (fowiand (Footer Games). 
Dagenham, Essex. 




Views on products old and new 
in this month's post bag 

Hi, Beta! 

J' was very interested in the 
! 'View of the HiSoft Compifer 
:..'! the February 1937 issue 
which arrived toddy, t bought the 
programme to speed up the calcula- 
tions in the t^uttipie Linear Regression 
progn^m trom l/nit^rsity $oitwKire wtiich 
t usa 

I thinti some of the points I found may 
be of interest to your readers. I tried to 
compile only the calculation sectioft as 
the monuot said one could move in 
and out of BASIC, but this does not apply 
It the parts left in BASiC use ^Airiabies 
trom the comprled section 

The original program used variables 
in DIM itatemenn. I had to decide on 
maxima for these to use numtters in the 
DIM statements. 

The other point ts not to use byte 
svtng ersions tor the compiling. By 
replacing PI byte savers and 
VAL*Viumb«f" with octuat numbers the 
compiled code used about f 5*f less 0/1 
my printer version of the program. The 
compiler version uses more Oytes than 
the BASIC one as noted by your 
anonymous revsew&r but ihe speed 
Increase is worth this With the BASiC 
version result calculation could take up 
to fifteen minutes with ten independent 
'i^nobtes — the complied version takes 
30 seconds. 

i have tound the option of a 
Microdrive backup very useful. 
J.F. Osboma 
Huntingdon. Cambx 
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Your chance to win the 
most exciting Spectrum 
add-on to appear for a 
very fong time 

"■"he D^scipte is on immenselv 
versc3tlle mu Ill-purpose interface 
fhai functions as a disk, printer, 
dual joysttcic and network 



inierlQce tor all computers in ttie 
Sped rum ronge. 

Cunningly designed to 
resembie Ihe Interface 1. the 
Dtsclple u£es thie some roJs&d 
connector leaving fh© 
SpectTums input and output 
ports free to use With teaturos 
such OS snapshot button 
allowing up to 16 snop^tiot tiles 
to be saved wt\en working with 
double density, the Disciple ttas 
found favour among ^rlous 
Spectrum users since its recent 
Introductlon. 

We ore otlerlng two Disciples 
in fhts competlMon, All you hove 
to do Is $el:ect thie fig fit ortswers 
to ttie questions below and ring 
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Disciple CompetitiofT 

Pteose ring the opproprJote letter 

1 A B C 

2. A B C 

3. A B C 

4. A B C 



Name: 



»^i^J^Jl-9v#K ■*'■»•■■■! I'lmiPf! Ill !!4!lill!»l>lieil!B!BS 



Send your entries to Disciple Competition. IX Computing, No 1 
Golden Square, londort W1R 3AB 



(hem on the entry coupon. Glues 
to the onswers can l^e found In 
John Wases Dtsclple review In 
last months 2X ond per hops on 
this page. Or. fo ovoid educated 
guesswork per hops Rock fort 
Products wiff send you o 
brochure it you ring them on Ihe 
number fo be Found etsewhere 
in this issue 

The first two correct entries 
picked out of the hat will receive 
a Disciple. 

The Questions 

1 How many 46K commercial 
gornes could save on o double 
sided double density disc using 
the Disciple with an 80 track disk 
drive? 
0)8. 

b) 12, 

c) 16, 

2. loading o tile from disc with 
the Disciple is opproximateiy: 
o) 20 times 

b) 40 times 

cj 60 limes 

faster than loading the same file 

from tope. 

3. To copy a screen from a 
commercial program to your 
printer with the Disciple, you 

simply; 

a) Press Cop Shift and the 
snapshot button. 

b) Enter LPRINT, 

cj Press P and Snapshot button. 

4- Which statement is incorrect? 
a) The Disciple uses hook codes 
similar to Interface 1. 
bj To transfer most commercial 
programs from tope or micro- 
drives 1o disc press the snapshot 
bytlon, 

c) The joystick ports ore 
Kempston. Interface II and 
Protek- 

The competition is open to off 
ZX readers except employees ol 
Argus Specialist Publications, 
Chase Web, Rocktort Producfs, 
ond Miles Gordon Technology. 
The editors decision is tinol ond 
no correspondence con be 
entered in fa 

Send your entries to: Disciple 
Competition, ZX Computing 
Monthly, No 1 Golden Squori^ 
London W1R SAB 

Please remember 1o put your 
oddress or your entry enveiopa 

Ttue closing date tor entries is 
May 1s( <9a7. 
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A game o1 ups and 
downs from Quicksilva 




llevator Action 

QuJcksitva 

£8J5 



^fter a serias of pretty 
unexciting titles ll iooki like 
Qutcksiiva ore flnollv storting to 
show iigni o1 lite again, Their 
recent Glider Rider wasn't earth- 
shottenng bui it did hove some 
nice louches. ond now 
Quicks! I va have joined the rest 
of the Industry t>y turning to 
coversions of successful arcade 
QomeSi. 

I've never ployed the original 
ccln-op version of Elevotor Action 
so I don't know how faithful a 
conversion this Is, but after a 
slow start it did turn out to be 
simple, if undemanding, fun. 

The game is set inside o tall 
building where all the floors are 
knierconnecteid, both horijon tolly 
ond vertically, by numerous lifts 
and escalators. On each floor 
there are a numbei of doors, 
pointed either red or yeltow. and 
bettind the red door$ ore secret 
papers thot you hove to collect 
belofe you can leave the 



building through the basement. 
You enter through the root ond 
head downwards, though you 
might find that you have to do o 
bit of shuttling up and down as 
you go after all the papers. 

Unlike our own secret service 
chops who go up to complete 
strangers in the street and offer 
Ihem bags full of official secrets, 
the owners of these papers hove 
sensibly arranged for them to be 
protected by armed guards who 
prowl each floor and come 
poppirtg out of the locked, 
yellow doors at the feast 
corwenient moment. When you 
come toce to foce with the 
guards you can either run for 
the nearest lift, or, It there Isnf 
one oround you con kick or fire 
ot them with your own gur^. The 
trouble here Is that the guards 
often manage ro get off a tew 
shots of their own before they 
blfe the dust, but if yoijf timing's 
up to it you con Jump or duck 
out of the line of fire. 

At the top of the building 
there's iu$t the one lift, ond no 
guards to avoid, but the further 
down you go the more 
complicated the 
interconnections become and 
the more guOrds there Ore 
wandering around, forlunatelVn 
once you re in a lift you can 
conlfol its movements wUh the 
joystick, and this allows you to 
go $troighi to the oreos with the 
red doors, rather thon ho wing lo 



s^ioot your woy through each 
floor iridividudlly 

For some reason, when you 
get to the exit ot the bottom of 
Itie building, there are some 
weird colour clashes, but these 
don't affect the game itself ond 
you then go on to the storl of the 
ne3(t game. 

It's not the tastesf. most oction 
packed arcade game I've ever 
come across but for some 
reoson it does seem to be o bit 
addictive {possibly because It is 
so simple lor once — If makes a 
change not io hove to read a 
great wodge of Instructions 
before getting into the game]. If 
would be even befer It the 
layout of the building changed 
at the end of each section, 
instead of u$ing the some 
building with more doors and 
guards — as It stands I think the 
gomes life is probably limited 
by the number of times that 
you're prepared to go over the 
some ground The gome is olso 
a bit overpriced at £8,95. but If 
you wont your collection of 
orcode conversions to be 
complete then Elevotor Action is 
worth a look. 
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RANDOM LANDSCAPE 

GRAPHICS 



Alan Davis presents a 
technique for creating 
random adventure 
backgrounds 



^^espJIe the arrival of the i28K 
Spectrum, many ot us are still 
trundljng along with our ofd 48K 
fnachines. and are generolly 
tdirly content I suspect S peeking 
purely personolly, ond contining 
my remarks (o the adventure 
game genre. I don't believe that 
trie poi^nnol ot 48K hos t>een 
exhausted yet (or anywhere neor 
it). But having said that. I must 
odmJt that there's one ospect of 
adventure programming where 
the i imitations ot 4SK are very 
evident. I'm talking about 
graphics of course. They gobble 
memory mercilessly, and any 
Odventure writer is oiwoys on )he 
look-out tor programming 
methods which can help to 
selve this problem. 

One possibi^e solution Is to use 
some method ot "streom lining " 



the production ot at least port of 
each garphic illustration, 
perhaps by using a small 
number of subroulines to set up 
iimited number of 
baci<grounds onto which 
different shapes con be 
superimposed In this way you 
could orrange for each locotion 
in your adventure to hove some 
sort of lllustrotion — though 
there's o price to pay ol course 
fnevitabiy there'd be a certoln 
sameness about them, even 
though they might differ In 
detoil- 

One program which used 
something like this technique 
was the immensely successful 
"Valhollo"', which hos been 
given o new lease of lite 
recently by being released os a 
budget gome. Again, speaking 
purely lor myself, I always telt 
that the game ifsell was slightly 
les4 Interesting thon cold rice 
pudding, but I must admit that I 
do find the illustrations highly 
oimosphertc So the method 
cteorly con work, and yet oddly 
enough nothing quite like it 
seems to hove oeert ottempted 
since StiotI we have o go? 



Background work 

I don't propose to do more In 
this article thon to lockie the job 
ot drawing backgrounds^ 
because tNs alone generated 
quite enough interesting liHIe 
problems to keep us occupied 
tor a monlhl At the outset. I 
decided it would be o rather 
neot idea to let the Spectrum's 
random generator take over the 
cfeotion of the picture, and 
began (as 1 so often do) by 
trying out a few simple ideas in 
BASIC LlfHfig 1 will $how you the 
^rt of thing I wos aiming for, 
and if you type it in and run it 
you'll get some idea of the 
etiects that con be ochieved 
even with these simpte routines 
dft ridiculously slow of course, 
but that doesn't matter tor the 
momenlj. The screen shot which 
should be lurking somewhere 
about these pages shows an 
application ot the same 
principles, extended to use the 
entire screen, ond with some 
graphics tor buildings 
superimposed to show how the 
ideos could be used in practice 
As you'll see. this Itttle 
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progrom u$«s the f?ND (unction 
to determine the operation of 
thie vorious PUOT and DRAW 
routines^ ond lis capable of 
producing some rather elective 
mounfainss rippled water, reeds, 
and so on. Sut what mokes the 
svslem o1 potential interest to the 
adventure programmer is the 
fact thot. OS vou Itnow, the RND 
function doesn't actuoiiy 
produce random numbers ot all; 
If produces p5eu do random 
numbers, Tliis means that we get 
a strictiy predetermined 
sequence, wliich repeats Itself 
only after 6553^ numbers have 
been generated, The slartlng 
poini of ihe sequence is. set bv 
using RANDOMIZE n, and you'll 
see thks used at line 1Q00. Every 
time you press o key in response 
to the "Next picture?" prompt, 
the value of n is Increased so 
tfiof the sequence begins nexl 
time from a different point and 
produces a different picture The 
Cl^anges ore most noticeable in 
Ihe mounloin profiles moiniy 
because these are ti^e most 
complex shapes (being the ones 
I sperrt the most time tinkering 
with), 

I lhinl< you'd see now what Irn 

Setting at. If we let n represent 
se "location number" in our 
adventure, ond precede every 
call to Ihe graphics subroutines 
by 'RANDOMIZE n , well always 
get the same set ot background 
graphics for the same location. 
yet the background for each 
[ocoiton will be different Of 
course you could go much 
further ttian I've done here. 
Ottier subroutines con be 
added [and called 
condiflonallv on the voiue of n}, 
Just by changing the lni< and 
paper the lake In the middle 
distance can be made to turn 
Into morsh, on ice sheet, o 
sondy desert, or whatever. 

Speed trap 

Unfortunately we still have the 
problem of speed — or rather, 
ioclf of 111 Aha, you say No 
problem PLOT. DRAW, ond RND 
can easJiy be coped with In 
machine code by making 
suitable colls to the ROM Half 
on hour's work with an 
assembler, and we're home and 
dry. Well, don't let me slop you. 
but I'm alrald you'll find the 
e)(erclse very disoppolnling. The 
chief snog (there alwoys is one, 
Isnt there?) is that the normal 
Spectrum RND routine is 
horrendousiy slow and using it 
from machine code doesn't 
aciually make much differenca 
We'd better think again. 

Strictly speaking, we don't 
ociually r^eed all the possible 
permutations In Ihe RND 
sequence tor the job in hond 
Nor do we need 65636 different 
pictures, come to thot. Wouldn't 
256 be enough? Well then, why 
don't we simply stash away in 



Listing 1 



J DEF FK f(<J = lMT (tKD«3(l 

Z BOJtI»£l «i [HK «[ LET nelj GO TO !«»« 

7 SEN 

a EEn ttlMAU BECTAKCLE AND FILL VITK SACKCiOUND PAPER** 

9 lEH 
IB CLS : PLOT «.9S: ptAU li^e.*! I>J*M *.e*i FXWT AT l^lTiTtCTT 
UBE NUJlBEJr";*T 3,24:n;AT »,». 

!b PBJWT FAPES 5, ", ■. 'i " , " PAPlR 1, " , " FJ^FEE B, ' , ' , ' J SETUFK 
t7 SEN 

:e BErt v*££au koumtaihs**! 

£0 [UK e; LET hTsFM r(24»: LtT BX^^S: LET ■nsfli LET psFM r<^) 

25 FOl i=e TO 127! PLOT I, 138; DrAU O.iT+ht 

38 IF p THFk LET ht=ht*Fll rlZJs If ht^-ait THEM LET p^«»i LET 
ht=»jes LET ■n=l+FK riTJ: GO TO 5* 

40 IP KOT p THEK LET ht^ht-FM rl2lt If ht<»»n TKEK LET p=l: 
LET ht=nn: LET ix^S^FH rtlSI 

be MEKT 1> EETtlilt 

77 BEH 

7S BEH f^DBAU LAKE** 

79 BEH 

Se IKK 7: FOl 1=0 TO 49 

M LET x=Fit r[l25): LET y=l2e*FK rlBJ: PLOT x.y 
100 DBAH FH r 1 41.0: NEXT i: BETUEN 
137 BEH 

438 EEH ttDXAU EEEDS** 
139 BEH 

14© IMK \: FOB 1=« TO 12? t LET •ti^FN rt2!: LET ll»c=l + rH r(Tl 
15a PLOT t,ll9 + an: DKAU 0,HK-agt KCXT 1= RETlfBN 
177 REH 

9 78 EEN ttEiEAV EOUGtl CBOUKD SPECKLE** 
179 BEH 

130 IMIC «: rot 1=« TO 49 
]9a LET R=F« rti^ei- LET y=l*4+Flt rtflM fLOT K,y» KEKT 1= MTUR 

H 
237 BEK 

239 £En «fI»>'AU FOKEGIOUND GfiA33«« 

240 INK 4t FQE i=0 TO 127: PLOT 1.96: SEAV fl.FM tk%t\ NEXT \ 
250 BETUBH 

i97 BEH 

j96 BEH ttHAtN LOOP FO* DlAMlHC COUPLET! PICTUREm 

933 bEK 
;000 CLS : BAHDOKIZE n: GO SUB 10: lEH f« CLEAt tECTANGLE 
leaS GO SUfi 28: tEM »¥ E»AM ttOUHTAINS 
1010 00 SUA S«: BEK ** DBAU LAKE 
1015 GO SUB 14«: EEK «« DBAH SEEDS 
1020 GO SUB 1^0 i SEH ** £BAH GBOUHD 
1«25 GO SUB 240: BEH X% DBAV GEASS 

1030 INK «: PEINT • I i AT !,&! PLaSK H "KJWt rlCTUir?- 
1040 PAUSE 0: LET ti = h+l: GO TO l«»9 



memory a loble of 256 pseu do- 
rondo m Integefs, and then 
extract our random numbers 
from the tobies q5 ond when 
they're needed? 

Let me explain in a little more 
detail. First we reserve 256 bytes 



of memory (in tact I used 

addresses 64744 to 64999 

Inclusive) and fill each ot those 

bytes with a random Integer ilk© 

this- 

FOR I = 64744 TO 64999; POKE 

I, INT(RND"2§5t: NEXT I 
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Now Imagine thot we hove a 
pointer which can be moved 
along the tabia Whenever we 
wont o roAdom number we just 
coltect the entry In the table 
Indicoted by the current position 
of the pointer and move the 

eointer along one notch ready 
If the next rcmdom number 
collection fWhen the pointer 
gets to the end of the table, we 
simply arrange for it to move 
bock to the start again). This woy 
we con get 266 diftefent pictures 
according to the initlol position 
of the pointer, Ot course you'll 
rightly point out that during the 
drawing ot one complete 
picture the pointer will Cyde 
mony fimes through the tabia 
repeating itself every time. 
Indeed it will - but oddly 
enough it doesn't matter much 
in practice. A hint of regularity In 
ftiings like the "gross" or "reeds" 
graptilcs will hardly be obtrusive 
onywoy ond with more 
complicated shapes like 
mountains the use of the 
random numbers by the graphic 
routines is complex enough to 
mask almost completely Ine 
underlying repetitions. The 
techniques wouldn't suit a 
statistician — but It'll do 'or u$. 

TronslQtJon 

We're now in a posfiton to 
ottempf what we sel out to do — 
that Is, to 'translate" the slow bits 
Of our originol BASIC progrom 
into machine coda in order to 
do &o we need 6 essentiol 
subroutines, and these are given 
In Listing 2. The first two are Jusi 
the weli-known methods of using 
the ROM routines for drawing a 
line and plotting a point. To get 
the equlvofent ot PLOT Jt,y we 
lood the C register with "x" the B 
register with y . and then CALL 
PLOT, To get the equivaient of 
DRAW K.y we load the B and C 
registers similarly ond then CALL 
DRAW. 

The interesting stuff comes 
with the third routine (labelled 
RAND in Listing 2), I've onnototed 
this in some detail so that oil J 
need to do here is explain how 
it's used It produces the 
equivolent of INT [RND»x) using 
a table of 256 random Integers 
as we discussed obove. The 
routine is entered with the A 
register holding the volue of "x" 
and on relurn youTI find the A 
register holding iNT (RND*x). In 
other words, it does much the 
same job as the delined 
function in Listing 1. You'll need 
to fdlfh© foble from BASIC 
yourself of course as I described 
earlier — but once you've done 
that the toble can be saved 
along with the rest ot the code 
as a single block. You control 
the starting point of the RAND 
sequence by POKEIng 65057 
(POINT] with the current locotion 
number In your adventure — this 
is effeGtively the "pointer " we 
were toiking obout before. 



Listing 2 



• HtSOPT CENS3H2 ASSEHBLE^^t 
ZX SPECTKUH 

:opyrii!tn tCt HtSOFT 19B3,4 
Al] rt^lits reserved 

P«sa 1 errors: 99 



B^m9 



65««6 

6Se 1 2 



9933 



€.5013 

6^025 
65*27 
65^3 1 

sse32 

65«3S 
&^a37 
5b>i34fft 

65«42 

B^9^9 
65051 

65053 



65059 
€50ei 
65064 
65eS6 

$5071 
65*73 
65075 

esQ7s 

650S0 

8S065 
65067 

gsaea 

65091 
65092 
65094 

65097 
€5033 

65 102 
65 104 

&5 105 
6^106 

65109 



1 
29 

30 

<t0 

50 
60 
70 
80 

e* 

119 
120 

130 

150 

in 

tm 

200 
210 
220 
230 
240 
2S0 
260 
270 

2e« 

230 
390 
310 
320 
330 
340 
350 
360 
370 

3a« 

399 
400 

410 
420 
430 
440 
450 
460 
470 

4e0 

4S9 

500 

510 
520 
530 
540 
550 
560 
579 
5S0 
590 
600 
610 
9Z9 
630 
640 
650 
669 

670 

630 
690 
700 
719 
720 
730 
749 
750 
780 
770 
7Q0 
799 
600 
310 
820 



«C- 



iDiAU. PLOT. And •IHO* routiaea 

OEG 6S000 
DEM 
iThiS IS th« aqUtVAlSBt of DfiAU C.B 

EXK 

PUSH HL 

EXK 

LD DE, i0101 

CALL •24£« 

EKX 

POP HL 

IKK 

m 



iThia 19 fltjulVAlafit to Pt-OT C.S 
PLOT EQU 122^5 



HAND 

sThia r^pla-cv3 contents of A r* 
i Note that addreasaa 64744 ta 
i rj.ndfia iQtag^rs betwaen And 



POIHT 



LI> (VALUE). A; Store A 

LJi Wl,.64744i Start of 

LD DE, (FOINTI; Current 

LD D.0 

INC A 

LD <FOINT>,Ai Store n« 

Lt A,(HLU Fick up ran 

CALL «2£i2es StACk tt 

Lt» A . 255 

CALL «2l»2e: Put 255 Ah j 

E^ST 40i Calcyi«ior on 

£EFB Si DlVidA to leave 

DEFfi SS; C*lc;ul«tor oit 

LD A. ( VALUE » 

CALL 12D26; Fut (VALUED 

EST 40: CalculAtor an 

DEFB *: Kulttply I VALUE I 

D£rB 33: Effvctively INT 

&EFB 581 C^lcuUtOi^ orf 

CALL lt2DS5l fissuli ta A 

feET 

DEFB 

1>EFB 



eistftr by INT(BMD*A» 
64939 aust contain 

254 incluaiiv« 
m UALUE» 
randoH number cabla 

value of pointar 



xt valuv gf pointer 
doa iniagflr <r) 



taCk 

'EKD* on atftck 



on stack. 

by 'IKO* 
iVALUEs-^H&'l 

rasistsr 



i Thta iT*v3 th« picture rrame. and then pr 
t bonzontal iiripts of back^t'ounti pap«r 
lb A, 2 

screen for pfinting 



nta 



LOOP I 



CALL 


H160!: Select 


LD 


B,95 


LP 


C,9 


CALL 


PLOT 


LI» 


B,0 


ID 


c.ise 


CALL 


C&AH 


LD 


B.SO 


L9 


C,0 


CALL 


DEAU 


LD 


A, 17 


EST 


16 


LD 


A.IPAPn 


EST 


]6 


ID 


S,5; Five roi^s 


LJ> 


A»6 


EST 


16 


LD 


A. 13 


I3T 


16 


J>JNZ 


LOOFt 


LD 


A. 17 


StST 


le 


LD 


A.IPAP2) 


list 


16 


LD 


B.2i Tho reus 



Of p«t>9r tPAFll 



of paper (PAP2I 
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I«) 



6515 1 


830 


LO0F2 


LD 


A, 6 




6&U3 


eiiA 




13T 


16 




6&U4 


es* 




L& 


At 13 




8^116 


sea 




BST 


IB 




6S:17 


67© 




DJNZ 


Loapz 




65)19 


es* 




LD 


A, 17 




€5121 


6W 




BST 


16 




«ir2 


9»9 




LD 


fc, tPAM) 




S5125 


9I« 




EST 


IS 




4^^126 


320 




LD 


B,3; Thr«« 


roifa of papar 1PAP3I 


gsiae 


330 


tOOP3 


LD 


*,e 




6Si3« 


64# 




»SX 


16 




65131 


9Se 




ID 


A. 13 




65133 


36« 




EST 


16 




€5134 


97» 




ajMz 


LOOPS 




»130 


9M 




BET 






65137 


99» 


p*Pi 


DEFB 


5i C)f*n 




6^138 


1««« 


PAP2 


DEFB 


U blUB 




65133 


leie 


P*P3 


DEF& 


6: YvllDu 




nti 2 


•rrorst «e 








UbU 


uied: 


IS2 


(ro* 331 





The final subroutine Is the one 
labelled SKGRND. This is 
completely sell-confained, and 
just cleors out a rectangle on 
the screen, filling it with suitably 
coloured strips of paper, and 
drowing o line oround It. In kJcf 
It does moknly the same job as 
lines ^Ol'\S in Listing i. There are 
just two points to make here. First, 
I've arranged tor the picture (o 
take up roughly one quarter of 
the screen, so o$ to leave plenty 
of space for fext, Secondly, you'll 
probably want to fiddle with the 
poper colours oi some sioge 
either from within a program or 
just to try out different effects — 
and you con do this by poking 
different volues Into 65137,'8,i<? 
before callinQ the foutina For 







1 Sj 


i^Ai^ 


mm ^ 


^^^ 


6525S 


1570 




LD 


IHTI .A 


65391 


2270 




CALL 


DEAU 






Ll! 


STin 


Qo 




652S1 


1560 




LD 


A, 7 


65394 


2280 




LD 


A . 11 n 




L 


kll 


wl 11 ■ 


MW 


A 


65263 
6&2e6 


1590 
1600 




Call 

ADD 


EAHD 
^.1 


©5397 
65396 


2290 
2340 




IHC 
CP 


A 
128 




■H150FT GEH33H2 kSSEHbLii* 




ZX SPECTEUK 




65Z6a 


1610 




LD 


IHNl.A 


65400 


2310 




EET 


Z 












65271 


1624 




XOK 


A 


65401 


2320 




LB 


[Ml. A 


Coprrt 


Sbt (CI HlSOPt 1983.4 


6527 Z 


1630 




LD 


tPPt.A 


65444 


2330 




JP 


L0OP6 


AM ri 


«ttA 


Tttmrva 




6527& 


1640 




BET 






2340 
















* 


65276 


1650 


SIIAF2 


LD 


(HTJ.A 




Z354 








P»ss 1 


arror*: a« 






85279 


1664 




LD 


A, 16 




2360 


CBOUHD 
















65281 


1670 




CALL 


EAND 


65447 


2374 




CALL 


INIT 




la 


• C- 






$5264 


1664 




ADD 


A, 6 


654 10 


2380 


LO0P7 


LD 


A, 126 




29 


iPtcture coHpoRflnts 


65286 


1690 




LD 


mXKA 


654 12 


2390 




CALL 


lAND 




30 


• D* 






65269 


1700 




LD 


A, I 


65415 


2400 




UO 


C,A 


SiU* 


4« 




OBG 


65140 


65291 


1710 




LD 


( PP ) . A 


65416 


24 10 




LD 


A. 9 




1«29 








69^4 


1720 




BET 




654 18 


2424 




PUSH 


be 




]i93« 


HMTNS 






6«29S 


1730 


I 1 


DEPB 





654 19 


2430 




CALL 


tAHi) 


65149 


1*4« 




CALL 


IHIT 


652S6 


1740 


PP 


DEPB 





65422 


2444 




POP 


BC 


SSi43 


lesa 




LD 


A. 24 


65297 


1750 


MT 


DEFB 





65423 


2450 




ADD 


A, 104 


6^145 


1«6« 




CALL 


KAHG 


65236 


1760 


ilX 


DEFB 





65425 


2464 




LD 


B.A 


esMa 


i«7e 




LD 


<HTJ,A 


65299 


1770 


KN 


DEPB 





65426 


2470 




CALL 


PLOT 


6^151 


l«8« 




L1> 


A. 23 




170* 








65429 


2480 




LD 


A . t 11 ) 


6*^IS3 


ie9« 




LD 


(HKJ.A 




1790 








65432 


2494 




INC 


A 


85!5fi 


iiaa 




XOX 


A 




1600 


LAKE 






65433 


2500 




CP 


50 


asiST 


11 If 




LD 


[HNi,A 


65340 


1810 




CALL 


iurt 


65435 


2510 




BET 


Z 


e&iM 


ii2e 




LD 


A, 2 


65303 


1620 


L00P5 


LD 


A. 125 


65436 


2520 




LD 


( tl KA 


69162 


1130 




CALL 


BAND 


65305 


1934 




CALL 


BAND 


65419 


2530 




JP 


L00P7 


6^ie5 


1140 




LD 


IPPl.A 


65308 


1640 




LD 


C.A 




2540 








6516a 


ii&a 


L00P4 


LD 


A, I 1 1 ) 


65^09 


1654 




LD 


A, 6 




2550 








65171 


1 16« 




LD 


C.A 


65311 


1660 




PUSH 


BC 




2564 


tiMSS 






6«>172 


117« 




LD 


b.l36 


65312 


1670 




CALL 


£AMD 


65442 


257* 




CALL 


1H1T 


e5{74 


ue* 




CALL 


PU5T 


65315 


1880 




POP 


BC 


65445 


2560 


Loope 


LD 


A , 1 11 1 


e5l77 


1190 




XOX 


A 


65316 


1690 




ADO 


A, 126 


65448 


2560 




LD 


C.A 


6517a 


izaft' 




LD 


C.A 


85318 


1990 




LD 


9, A 


65449 


2600 




LD 


fi.96 


SS179 


i2ie 




LD 


*. IHT] 


65319 


1310 




CALL 


PLOT 


65451 


2614 




CALL 


PLOT 


€5162 


1Z2« 




A&D 


A, 7 


65322 


1924 




LO 


A, 4 


65 45 4 


2620 




LD 


A. 6 


ebl64 


i23e 




LD 


».A 


65324 


1930 




CALL 


KAKD 


65458 


2630 




CALL 


BAND 


&5ig5 


1240 




CALL 


DKAU 


65327 


1940 




LS 


C.A 


65456 


2640 




LD 


B.A 


£5186 


1250 




LD 


A. tPPi 


65328 


1950 




LD 


B.O 


65460 


2650 




LD 


C.0 


65191 


12S« 




CP 





65330 


1964 




CALL 


DBAW 


65462 


2660 




CALL 


DKAU 


65193 


127* 




JP 


Ki.ur 


65333 


1970 




LD 


A,(M 1 


65465 


2670 




LS 


A. ni ) 


esiae 


t280 




LD 


A, 2 


65336 


1960 




INC 


A 


6&46B 


:;e$o 




tNt 


A 


651^ 


1290 


* 


CALL 


EaND 


65337 


1930 




CP 


50 


65469 


2630 




CP 


128 


6^2«1 


1300 




LD 


B,A 


65339 


2000 




tET 


Z 


6547 1 


2740 




tET 


Z 


65282 


1310 




LD 


A. fMTI 


65340 


2010 




LD 


( I n . A 


6S472 


2714 




LD 


1 I U .A 


6S24S 


1320 




SUB 


^ 


65343 


2020 




JF 


LOOPS 


65475 


2720 




JP 


L0OP6 


652e& 


1330 




LD 


tHTl.A 




2030 










2730 








etiseg 


1340 




LI> 


&,A 




2O40 










2740 








652 ta 


1350 




LD 


A. (HN) 




2450 


SEEDS 








2750 


INIT 






e«2i3 


I3e« 




CF 


B 


65346 


2060 




CALL 


INIT 




2790 


iTr«ns 


parant PAP«r | 


65214 


1370 




CALL 


NCSUAf 


2 65349 


2070 


Loope 


LB 


*,2 


65478 


2770 




LD 


A,24B 


65217 


i3a« 


COJiT 


LD 


A. ( 1 I 1 


65351 


24Q4 




CALL 


EAMP 


S5460 


27 60 




LD 


(MA3KT1 


SS22* 


I3W 




INC 


A 


65354 


2090 




LD 


t HK 1 , A 




279B 


;S»t counter to a»r ] 


65221 


1400 




cr 


128 


65357 


2100 




LD 


A. 7 


65463 


2600 




XOB 


A 


fi5223 


14 10 




■ET 


Z 


65359 


2110 




CALL 


EAHD 


65464 


26 10 




LD 


( II UA 


65224 


1420 




LD 


( in.A 


65362 


2124 




ADD 


A, \ 


65487 


2820 




RET 




ei227 


1430 




if 


L00P4 


65364 


2130 




LD 


tHKl .A 


23696 


2630 


HA3KT 


EQU 


23636 


652 3« 


1440 


UP 


LD 


A, 2 


65367 


2140 




LD 


A. < in 


9933 


2840 


PLOT 


EQU 


6933 


65232 


1450 




CALL 


BAJID 


65370 


2150 




LO 


C,A 


65004 


2650 


DBAH 


%m 


65004 


65235 


1460 




LD 


B.A 


65371 


2160 




LD 


A, <HH) 












65236 


1470 




LD 


*.CHT1 


65374 


2170 




ADD 


A. 119 












65239 


14S0 




ADD 


A.B 


65376 


2164 




LO 


»,A 












6524* 


>49« 




LD 


( HT 1 . A 


65377 


2190 




CALL 


PLOT 












65243 


IS«* 




LD 


A,<M)(I 


65380 


2200 




m% 


A 












65246 


ist« 




LD 


B.A 


65361 


2210 




LD 


C.A 












65247 


1520 




LD 


A , 1 KT 1 


65392 


2220 




LD 


A.(HK) 


65413 


2860 


BAMD 


EQU 


65013 


S52S« 


1530 




CF 


B 


65385 


2230 




LD 


B.A 












€5251 


1540 




CALL 


HCSUAI 


't 65366 


2244 




LD 


A. CHXJ 


P»S9 2 «frord: 04 






65254 


1550 




JP 


com 


65369 


2250 




SUS 


B 












6S2S7 


1560 


SWAPl 


LD 


A.B 


65390 


2260 




LD 


B.A 


T&bl« 


UJ«<1' 


276 


fre* 367 1 
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example, If you want your 
picture to oppeor as though 
night had fallen you could POKE 
6507.i. This would change the 
poper for (he top S strips (the 
"sky") frorn cyan to blue. To turn 
the "loke ' into a "marsh" you 
might POKE 65138.4 - ond SO on. 

All that now r&malns to be 
done is to 'translate" eoch of 
the separate graphics rouflnes 
Into its assembly languoge 
equivolent, and I've done this in 
LittinQ %. Although this isn't 
onnotofed [if il wos !t would lake 
up far more space thon it's 
worth) I ve stuck as closely os t 
can 10 the BASIC In Listing 1 so 
that you should be able fo 
follow If without too much 
diftlculfy. In ony case you'll 
almoit certainly want to finkef 
with these, adding your own 
extra rouflnes and possibly 
rngklng the existing ones look 
more interesting on screen. If 
you want to run the whole thing 
just as it stands^ then stmply 
ossemble Listing 3 of the end ol 
Listing 2. leaving out fhe ORG 
65140 Instruction and the PLOT, 
DRAW, and RAND label 
detinitions cil the end. 

Picture demo 

Once you've assembled the 
code ond soved it (ond don't 
forget that RND table, whatever 
you do!), you IF need a little 
8ASIC program to drive II Lfsttng 



4 will do o demon sfrallon fob. 
cycling through the 256 pictures 
as you press o key. You'll find 
that production of the pictures Is 
now quite fast enough tor fhe 
system to be useful — and very 
considerobiy faster in fact, than 
we'd hove morioged it we'd 
stuck with the RND routine 
nor molly used The price of this 
Improvement in speed is jusl the 
256 bytes needed to store the 
random number toble, which I 
think you'll agree is o very 
acceptable bargain. 

As you'll see, the graphics 
routines themselves take up very 
little memory, and you can 
oHord to odd to these w■^^^"'!+ 



much anxiety. Of course these 
bockgrounds won't do on their 
Own. But orfonging o few sub- 
routines to print up the shapes of 
costEes, huts, and the like, in 
blocks of chorocter squores isn't 
difficult. I have o little designer 
program to deal with this, which 
stores the grophics for buildings 
in an alternative character set 
so that they can be printed up 
using RST 16. But that might be o 
job for some future article, and 
In the meantime you'll doublless 
have your own ideas about ways 
of using the random back- 
grounds. Goulds yours be the tifsl 
odventure to use 
"RANDSCAPING"; porhops . . Z? 



Listing 4 



2 MM 

3 AOKDEI 03 CLEAB 64743: LOAD "CODE €5«M 

4 ECH *««SET UP BUNDCIH HUHBEB TAS^UE** 

e roB 

7 LET 



1=64744 TO e4&99» POKE l,INT t2»*BtlD)t HEKT 1 
AM0: t^)^ tslNlTlALtSE CaUNTEB 
e BEH ttHAlli LDOP*« 
9 SEH 

p-n+n POKE 65»57,n: BEfl «*UrD*TI fICTUKE COUKTEl 

CLS i BANDOHIZE USB 65«^9: BEH «*BACKCBOUtlD PAPER 
20 PBIMT AT I. I7i -PICTUBE NUHaEfi'<;AT 3,24in 
3« INK «: B«^NI>OniZE USB 65140^ KEK ttKOUMlAlNS 
BANfiOMlZE USB eS3««: BEH 
BANI>DKIZ£ USB 6S346t 
KaNDOX;ZE USB GS4«7: 
BAHt»OHIZE USB 6^442^ BEK i«a£ASS 
FLASH It'NEKT PICTUSE?': 



le LET 
15 IHK 



35 IMK 7: 
4« JNK 4: 
45 INK 0: 
50 INK 4: 



69 PilMT *\\ta l.Si 

70 GO TO 1« 



t«LAKE 
BEK >«BEEI>S 
BEH **CirOUND SPECKLE 

PAUSE 



ARE YOU A BUDDING 



PROGRAMIVIER? 

X is always looking for top 
quality games and utiiities for 
publication. If you have a top 
notcti game or a useful utility for 
the Spectrum or QL wtiy not 
send it to us for appraisal on 
cassette or microdrive complete 
with a listing if possible 

There is also our new feature 
Short Cuts to showcase your 
practical, novel or imaginative 
short routines with cash prizes for 
published listings. For longer 
programs we pay competitive 
rates, and if you have an idea 
for an article or series for ZX — 
drop us a line or phone Bryan or 
Cliff on 01-437 0626 to talk it over. 



'BF*.B 
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SPORTS SIMULATION OFFER 




^porlB simulation fons can pick 
up ihree gomes lor the $peclol 
prive o? £9,95 in this ZX reoders 
offsr organised in conjucfion 
with AfQus Press Softwara 

The most recent release JS 
Peter Shlltorf'^ Handball 
Morodona a football simiifatlon 
with a dttfarence as it puts you 
in the boots of the goalkeeper 
with the challenge ot keeping a 
Clean $l^ee1 in pfoctlce games 
ar>d league matches at o 
variety oT skill levefs. 

Nick Faldo^ Open gives you 
the run of 900 screens and IS 
holes as you piay round a 
lalthM slmMlollon o1 the course 
at ftoyoi St Geofge's. Ttie 
pockage comes complete with 
a luily illustrated guide to the 
course 

Ain«flcan Footboll Is on 
onimoted grid-iron simuiotioni tor 
one or two players featuring oil 
ftie ©lemer^ts of the real gome -^ 
passing offense, running, 
defence and kicking to create a 
blend ol on tleld action and 
strotegy 

New these games are 
ovailable Isy moll order for just 
£9,95 lncludlr>Q postage and 
packing. Do not send your 
cheques or postal orders fo ttie 
ZX oddrew but to the oddress on 
ttie coupon on this poga fwlake 
cheques and postoE orders 
payobie to Argut Pratt 
Soffwortu 

But it sports simulofions donf 
appeal to you don'1 despair this 
Is Just the first In o series of 
special otters featuring Argus 
Press Software games and 
forthcoming offers will feotufe 
war, space and arcode gomes. 



Argut Pratt Softwora Sportt Offer 

Please send me Hondball fwtaradona. Nick Faldo's 6olf ond 
American Football. 



Namw. 



Add rets. 



I enclose a cheque^postal order for £9.95 Includino pdip payable 
to Argut Pr*u Softwora. 

Send your rerrtitfonce to: Argu» MoM Order (ZX), Untt» 1*2, 
Conlon Developmentt, Watery Lane, Darwen, Laricaihir* 
BB3 2Et 
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Fruit machine simulotlons 
InavltobilV loch ttva avcltement 
04 the real thing. On the plus 
ilda VOM con1 [o$6 your shiri bul 
on the othftr hcmd you'fc rtol 
going fo wolk away with your 
pQClc^l) bulging wirh loose 
Change With oul the thrill o^ the 
Qamble Ihe slrrulatlon is ulti- 
motely - frulifos*. Thot behng 
soid Dijay Dice mohooes to be 
tllghtly bottiir ttKin most gomes 
a* this kind so If you wont o 
harmle&j imoot'^O'V flun^ ^N$ 
fright be worth a wtiili I esoecl- 
oily ot O budgel price 

The pfosentallofi is briahl 
and 'uit o^ activity ohce me 
ImfHt ore roll! no A touch Of 
divenity 's added te the usual 
game witti the opportumtv to 
oombfe your winningj on a rou- 
wNe wheel or on the throw of a 
dfce (Quessing whether \i wIM 
b4 higher Of lower than the 
pfeviou-a throw). 

Storting oir with 510 you rnust 
turn it into S100 thus breaking 
the bonk. You then move on io 
try break I ngi the bank at higher 
cosh ilmiti. 



TifnpnpipTinTi 

■* * I «4ll#4 1*4 



^OINT&i 



r iWtKaafja l 



GRMBt-E. 

HraH^R I t^ouen collect 



DHHL 
tWiMI. 



-^,f^#*#*' I ^J^^ 



LOSE 



DtKV 04ce Is obout OS good 
a gome as you'll get m this un- 
ci awenturou» genre but purists 
will noUce o glonng moccur- 
oev When ihey ore obout to tun 
out of colns^ the moehine will 
suddenly turn benevolent and 
grve you lour If uit& in o row ond 
a h&tt^ payouf. jusf to Iteep you 
In the gameL 



i;()(ji) 




AGENT 
ORANGE 



ATVf 



This is the lamous "lile" ptogrom 
oi multiplying cells trans- 
planted and grotted onto an 
orcode game. The result it o 
tarmers In space foray with 
I ibefol doses of sowi ng. reopJ ng 
and zapping. 

The oim o* the gonrie is to 
establish pi<]ntation& on oli^n 
planets. There are eight to 
conquer and the final planet 



has vast supplies of weedhlllef 
with whicfi you con rid the 
galaxy of weeds, Apart from 
agrlculluro there's on eiement 
o( troding — on returning to 
youf hofme planel you con 
cosh In your crops and buy o 
bigger ship The main action 
hOHivever takes place on the 
uncuttivoied planets where you 
pilot your tiny ship out of the 
mother craft orvd set about 
seeding the surlace There ore 
alien fighters to ovoid ond 
destroy and Indigenous weeds 
thai will choke your harvest, 
courtteroct these threots, 
tvorvest your crops ar»d 11y back 



to the mothercroft. That's obout 
ttie extent of the gomepfoy — 
there's a little bit of everything 
but no highly addictive feofure. 
Agent Oronge is on 
interesting attempt to try 
somef htng a bJt diftofsnt bui the 
idea of combining "life" with 
orcode ocfion sounds o lot 
better than it piays In proctlce 




""ID 



Somebody somewhere thiought 
(t would be a great Ideo to 
bose a game on the trfais and 
tribulallons of a sot+wore distri- 
bution company WJlh such on 
Inspired concept as a starting 
po«nt this gam© was olways 
going to foce an uphHI struggle 
tOiiucceed. Nonetheless great 
gomes con spring out o*Toek- 
lustre nisflons — unlorlunately 
WJbtion isn't one oi them, 

WlMors Is three mini gomes 
.tocked logefher, Fij^ly Itiefe's a 
very rudimentary gome in 
which you rnusJ gsi youf won 
u nder the right chute to receive 
I he goods due tor despatch. 
Secondly there's a brief arcade 
section, where your van is 
displayed Irom a blrds^e view 
going along the rood, in front 
is a von from a nvoi lirm which 
feKlsons debris into your path. 
AH you have to do is avoid the 
|unl( thrown of you The cllmoic 
of the gome is a piatfofm and 
conveyor l>el1 scene — mon- 
oeuvre your goods up the 
screen, ovoid the hozords ond 
you can finally get your goods 
to market As o screen from a 
platform game ii works reosorv 
obiy well but there's only onsL 
Any platform gome you could 
mention has tar more screens o< 
Ot teast equal complexity, 

Wibsfors three gornies do nof 
sfond up eilhej' on their own or 
when thrown together In fhis 
order A poor reieose which is 
below the standard Of much 
budget software 
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Re*»at«d on yet anothet of 
Modertronic's labels (Bulldog) 
Feud is Q pfOfTiiaing fooking 
gome trtol doosn't quile corne 
yp with the goodik 

The pfOt hOS pCi$5JblllTl9S — 

you play <3 wizard named 
Leoric who i& involved [n a feud 
wHh his brother L&onofic, who 
OUO happ»n$ lo be a wJrard. 
Being wizards their feuding 
involves much lurndhg ol each 
ofhef Into frog& blasllng wilti 
rir«ballsanid the ilka Bui before 
ftte spell ItirowlriQ you bolh 
how 10 colled the nece«ory 
herbi and Ingredients lo 
prepare the speiis, 

Grophlcolly the gorne is 
wrviiicii: tAoric Is quite a large 
flgura ^i^pty well animolBd os he 
wonders OrOur^d In his monk's 
hobii. ond on the whoJe the 
graphics compare well with 



quite o lew full-price filter The 
trouble Is thai the business o1 
finding oil thos^ hefbs ond 
thlng$ goe$ on □ bll too long, so 
that lnilea>d at getting down to 
the sefious busines.s of tron:^ 
mogflfylng each other, you 
spend most of the rime wan- 
dering orourhd bits o( focej* ond 
along deodNervd pathways loolc 
Ing for floihmg Howers, Finding 
the herbs ought to be just the 
bulid-up lothe big fight, but as 
it IS i1 taifes so long thot the 
action gets slowed down ond 
drown oui. moking the gome o 
lot les» addictive thon it could 
be 

Stiti. it is very nicely 

e resented, and while it's not a 
udgel classic if is o talrlv 
respectable etfort. 
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SCALEXTRIC 

Virgin/Leisure Genius 
MM 



Scalexiric arrivei on the 
Specfrum as a sophiittcaled 
construction set with almost 
limitless possibilities for 
designing ^ur own tracks os 
well OS ^7 pre-set simulated 
Formula 1 circuits. 

Constructing a circuit Is 
simplicity Ifselt with on Icon 
driven system and there Is the 
option ro sove the trocks you've 
built, Racing takes place on a 
spNI screen disploy where you 
have I he option to race in two 
player mode or ogainst a corin- 
puter controlled car. There's 
also a plan vlaw o( the whole 
circuit which plots your position 
during tt lap — a useful old 
when trying to antic ipoie sharp 
bends, 

This computer jimu lotion 
offers plenty ^ voriety as tar as 
trocks ore concerned but be- 
cause every race is |ust a two 
car foce the racing action con 
becoime stole very quickly. i| 



moy have been an Idea to 
change the Scoiexfrlc lormula 
ond include o lorger Held of 
car^ wMeavtng your wov through 
back markers con be lust os 
satisfying OS winning. 

One orea of racing that hos 
at lost got some atlentlon Is 
crashing In most simulations 
whatever happens in one 
player mode Ifi always your 
fault and you ore eliminated, 
whereas in Scaiextnc the rule is 
thoi the cor opprooching froni 
behind is alwoys ihe loser, but 
if Ihe difterence in speed 
between the two colliding oars 
is less thon 20 miles on hour 
■here's no crosh — Ihe front cor 
II Jjust shunted along the track 

A good walue package only 
tacking ihe competitive edge 
that comes from having a grid 
full of cars racing round the 
track. 




GUY J 



« Softwore 



It'swIldlt'svKickyllt'Sk no«l isn't. 
ye* II is , It^a ploltorm goma 

Buich Hard Guy is^ believe it 
or not, o spoof of Ihe recent 
spofe of Romba ComriKinda 
Cobro types ot ganne — in oifwr 
words It's iu$t another combol 
game with a tew tunny names 
tnrowl^ in Spoofs ore meont to 
be funrty. but in fhli case the 
hilority tiieglns and ends with 
Ihe names of Butch himself and 
his opporteflt. the evil Of lie Fu 
(ttnotli txive em rol'ling in the 
aisles) Once you've recovered 
from the rib-splitflng uproarious- 
neis oH oil thol you ve gol noth- 
ing left to do tHJt ploy the gome 

Birtch Is an old war veteran 
whose task is lo rescue a num- 
ber of oitiet vels wino hove been 
coptured by Tie Fu and locked 
up in hii castle m ihe south 
Pacific The cages ihat they ve 
b««n locked in ore situated n 



platlbrms on each of tt>e gomes 
20 screens and, as Butch, you 
hav« to leap from platform to 
plotform. kicking the cage 
doors open ond enabling the 

Krisoners to escape to Bufch's 
eiicopter fsee, I fold you it was 
a plaftorm game). 

Once oil the prisoners have 
escaped from a screen you 
can then start on the next one. 
but there is of course a slight 
snag. Eoch screen is patrolled 
by Dr. Fu's robot guards, which 
ore coated m o poison which 
kills on contact. Not only con 
fhese rot>ols kill Birfch, they can 
afso recopture the prisoners 
which means that he'll hove to 
go back and rescue them 
again unless he's very tast, you 
can defend yourself from the 
robots by either punching 
Ihem. which juif mokes them sit 
siTill for a second or two or 
kicking them, which can blow 
them up tbut yoy'll hove to get 
out of the woy or be cought In 
the blast). 

The movement of ihe robots 
isn't predlctabfe, and f found 
fhfat you could oftempt to hit 
one of them and still end up 




dying, which mode the gome 
o little irritating ot times. The 
twenty screens are arionged in 
a fixed order and you'd hove to 
be amazingly quick-fingered to 
get to the end (ond me gome 
won! occept Sinclair in1eiiboe& 
iO il you've got one or o +2 
then you'tl have to use the 
keyboard), but the game wosnt 



JO addictive that l portlculorly 
warned to 
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TERRA CRESTA 



Imaging} 



Anothaf orcode conversion 
from In^oglne, this hme of o 
space shoot 'em up ttial re~ 
mrnds me a bit of G<irQtOyle'5 
Uqhtfefce. itou conffol o spaco- 
$lhlp Ifyincj over the scroHInQ 
iurtace o^a pEonet guord^d 
(Stop me If vou'\« heotdfhis on« 
belorej by wove upon wave ol 
otmni who wih swoop ouf o^ }he 
sky and Iry 1o blow you all over 
the pioca Plus^ oi ih« some 
time OS dodging ond lirmg 
back ot The aliens you've also 
gol to destroy the weapons jilos 
on fh© ground which or© add- 
ing to the fun by Fobbing 
bombs tnto the sky. 

Needteu fo say, oil If^li shy- 
borne Qchoo kaeps^ you very 
bu^, but OS you pich off ihe silos 
you are rewarded witfk addl* 
lional weaponry Ihal helps you 
blasi your woy ihrough io ihe 
llrK3l $tagei o4 the game where 
you'M pfi^xibly be tro&hed by o 
huge robol-ship 

T(^ olt foirly siondord shoot 
^rnn up ociion. professionoHy 
pfVoenled bur not exactly ooz- 
ing with originoiiry. For some 
fttOson (pro-Pa biy to keep Ihe 
conrveision os toifhtui os pos- 
sible lo ihe arcode origlr>al) (he 
phoylng area occupies only the 
righi-hond $ide of the screen, 
while the rest »s occupied by 
the Terra Crea*o logo or^d sco>re 
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iOth FI^AME 



us Go(<t 







tobies. As Q resuli the gfophics 
In the smoli playing area, 
though reoiofiobiy weii drown, 
ore pretfy htvdII and require 
close ottention lo keep on eye 
ofi whot's hQppen<ng. I know n 
might mean a less talthlul con- 
v©r$Jon, but ii might have mode 
o slightly better gome if Ihe pro- 
grommers hod ij»d the who^e 



ol the tcfeen tof ployHng It — oi 
H stands li looks o bll like you're 
only getting hot! o gome since 
one haff o( the screen )s virtually 
useless. 

There ore no major faults in 
Terro Cresta but without □ bit 
more originality it's not likely to 
lake over as onyone'$ fo^url^te 
shod 'em up 
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When If comes to tports iimuto- 
tlon^ authenttclty con be o 
drawback This ten pm bowling 
gome repiicoies the tedlout 
teolyres of the game while toll- 
ing to exploll Ihe excitement of 
the actual game Tedious real- 
istic f¥>atur«is lr>clude a pointulty 
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long wall while the rrKachlneot 
the end ol the lone sweeps 
Owoy knocked Over pin^ Auth' 
enttcity could certainly hove 
been socrlflced to ovoid the 
pauses ejpeciolly as even 
during the oction this gome is 
still In the slow lane 

Controls ore keyboard only 
ond there is no computer oppo- 
nent so you'vo eltt>er goi fo be 
content on Improving your own 
score over the three difficulty 
levels Of sfrongarm some trierwis 
inio Joining In (up to eigtit 
ployers). 

The skill ksdor comes in 
during the aiming and throw- 
ing Of tf^e boll, dlreefion is 
serected with a cursor ond 
speed and accuracy by lesting 
your reacttofks on o moving bar 
diagram at the botiom left ol 
the screen, This indicator also 
determines the omouni of 
"f^oott" you put on the ball. A 
bod error of judgemeni means 
thiiotihe boll will generally spin 
info the gutter about o third of 
the woy down the oliey. 

Mastefing tt>e refinements c* 
the game lakes some time but 



once you've accomplished 
that It becomes very much like 
top level dorts, lis more of a 
lurprl&e when you miss thon 
when you hit the target. Even 
wh«n you get a strike It's very 
low key — no flashing lights or 
whlstlesL 

The animation,, such os It i% 
is good ond the graphics ore 
fair and although il will suit 
those who are ten pin bowling 
iorkotlcs tt%e impulse buyer inoY 
find If repelltious and over- 
priced. 
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Vf ALAN DAVIS 



FIRST STEPS INTO 



^Qst month f described what I 
hoped wos a painless method of 
making the often traumatic 
transition from BASIC to mochlne 
code programming. If you've 
had o go at it, then I hope It 
proved successfuf for you — but I 
must Confess that I'd feel a little 

ffuilt^ if we just tett it at that, 
hose who are left scratching 
tneir hoodi ond wortdarirvg 
"How do t get from here to 30 
sprite graphics?" might, with 
som© Jusfiflcotlon, feel somewhot 
dismayedl So here goes with a 
second Instalment. The 3D sprite 
grophic^ are still o bit far off, but 
J hope we con get a few steps 
nearer without offending the 
pur^ too bcdiy 

Screen routine 

What I wont to do In this orticle 
is To build upon the ground that 
we cleared in the first one ond 
mtroduce o few new concepts 
(but not too manv3 tn so doing, 
we'll actually be able to write o 
rother useful little screen 
monlpulatjng routine, the 
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, Listing 1 ] 


\ 


SrEH *«« thSlC 


-^HiSH' BOUTINE *«* 




2 


REH 


e 


KEn *«• DKAH PATTERN *** 


9 


lEH 


le 


CL3 I won 1=1 TO 96 


24 


not 127.67: DKAW e«*5IK (FI«|/4ei .Sa^«CQS (P!*|/4e) 


36 


NEXT i 


37 


It EH 


36 


HEM *t* PICK UP ENK AND PAPEK COLOUBS »«■ 


3a 


BEH 


49 


FBIKT illAT », 9^ "Paper colour? IS-TJ- 


^9 


GO SUB 2ee: LET ?Kpmt-V*l i> 


ee 


FEINT «1;AT «.0i-lDk colour^ [«-7l- 


7« 


CO SUB 2«e: LET ihk^VAL i*' IF tnk=p«per THEN GO TO 78 


77 


BEn 


7fl 


BEH ««* NOki -UA&K- THE SCEEEM IN THE CHOSEN CQLOUBS «v« 


79 


EEH 


e« 


FOB i=e TO 707 


90 


POKE 22&2@tl , ink+e*p«p«r 


l«e 


NEXT 1 


ue 


BOBDEB phpmt 


129 


GO TO 40 


197 


EEH 


139 


BEH •«« PICK UP A KEYPBESa «*• 


199 


EEM 


£«0 


PAUS£ B! LET it^lJiKEY*: IF i»C*e* QE i*>'7* THEN SO TO 2M 


290 


FEINT m iAT 0.a. , 


£29 


EETJEH 



Use of 
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: Listing 2 , 




th 


e HL register pair 




to "po 


int" to an address. 


65368 


10 ORG 65368 


65368 


20 LD HL. 22528 


65371 


30 LD A, f COLOUR) 


65374 


40 LD (HD^A 


65375 


50 RET 


65376 


60 COLOUR DEFB 7 



A slap 


\ 
le 








: Listing 3 ] 




"count ing" 


loop 




65368 


10 




OKG 65368 


65368 


20 




LD A,0 


65370 


30 




LD £ COUNT), A 


65373 


40 


LOOP 


LD A. (COUHT) 


65376 


50 




CP 255 


65378 


60 




EET Z 


65379 


70 




INC A 


65380 


80 




LD ( COUNT i. A 


65383 


90 




JP LOOP 


65386 


100 


COUNT 


DEFB 



programmirtg won't be eleQOr^f, 
if won'f be economical, ond it'll 
Give Toni Elaker hysterics — but 
iT'ti be simple (very], and it will 
work pretty well. Just to whet 
your appetite, toke o looit at 
Listing 1 — or. better still, drag 
the old Specfrum out of its 
corner and spend o couple of 
minutes typing it In. When vou 
RUN it, the prograrrv wll! draw o 
pattern on the screen and asl( 
you to set the PAPER and INK 
values. If you resportd In each 
ca$e wifh o number between 
and 7, the screen will b© 
cotcured In from top to bottom 
in the new PAPER and INK 
colours, leaving fhe original 
pattern complefety Intact. Youve 
probably seen this sort ot thing 
before — it's often called a 
"SA'ash" foutine^ and it would be 
a useful odditloPk to any 
graphics designing program 
since the Spectrum doesn'r hove 
an inbuilt BASIC command to do 
it. The trouble is that, as you may 
have noticed. It's very ^l-o^wf! 
We don't have to look for to 
find fhe reason for this snail's 
poce. It IJes 4n lines SO, <^ ond 
100, where the program loops all 
thie way through the screen 
attributes area ot memory, 
poking Into each oddress the 
appropriate votue for the current 
choice o1 INK and PAPER. Since 
there are 768 charocter squores 
to be coloured, it's nor surprising 
that this toices d bit of time 
Wouidn't it be nice if we could 
replace lines BQ to iQQ wifh a 
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mci chine code rouflne to do the 
same Job instantly? After all, the 
Spectrum's screen attributes oreo 
is just a section ot memorv Itk© 
ony other (It occupies the 766 
bytes ffom od dress 22526 
onwordsj, arid as we know, 
shoving numbers around like fhls 
is something thol the Z&O Is very 
good at. So this Is what we're 
going to aHempt, 

Registers 

In the previous article we deofi 
with the ZSO's registers only one 
ot a time, but O sir>gle register 
can hold only numbers up to 
255. and to write oujt "wash" 
routine we'H need fo be able to 
handle numbers larger than this. 
Fortunotely there's o simple 
solution, We can store lorger 
numbers by using TWO reglsters> 
and the Z80 tios a iarge set of 
Instructions for handling pairs ot 
registers lor just this purpose. Two 
registers which are polred 
together are the H and L 
registere (other common pairings 
ore D,'E and B/C], and on 
Instruction tor loading the HL 

galr wHh o number lakes the 
trm: 

LD HL,515 

What's actuary happening her^ 
Well, the number 515 i$ in toct 
being split into two separate 
bytes. One of these — the "H"lgh 
byte — stores multiples of 256. 
ond the other - the I'ow byte 
— stores whotever remain. So \n 
this cose the W register stores the 
number 2 (2)t256=5l2) ond the L 
register stores 3 (te, 515—2x256), 
It's easy to discover the biggest 
number thoi con be stored In 
this way: It both registers contain 
255, then we have 
25S+255)f256 =65535. However, we 
don't really need to cope with 
this In detaiil at present; if's 
enough Just to appreciate thot 
any number ot 65535 con be 
loaded Into the HL register pair. 

Were now in a position to 
take a look at Listing 2, which is 
an assembly program tor 
changing the attributes ot the 
first chorocter square on the 
screen (top left hand corner), 
We II be storing the machine 
code in the user defined 
graphics area, and the ORG 
directive ot line 10 tells the 
assembler to do this Lin© 20 
loads the number 22528 (which 
Is the address for the start of the 
otirlbutes Oreo, remember) into 
the HL register poir, and line 30 
loads the A register with the 
contents ot ti^e byte labelled 
COLOUft (see line 60. where the 
detined value ot 7 corresponds 
to white INK ond block PAPER), 
This much Is talrly obvious — but 



now comes the clever bit, and a 
new ZSO Instruction: LD (HLJ.A. 
This meons put the number 
held In the A register Into the 
byte of memory whose address 
is held in the HL register pok" In 
our case, this results in the 
number 7 being store<j| In 
address 22528 Then, llnally. line 
50 returns us to BASIC 

Now you might be thinking 
"but why don't we |ust use the 
instruction LD C^528).A Instead of 
all this messing about with HI?'". 
But don't worry about that for 
now — oil will b© revealed In 
due course. Meanwhile, ypu 
might like to try out this little 
routine tor yourself. To do soi 
assemble the code ond return to 
BASIC NEW the Spectrum (which 
will still leave the machine code 
intact in the UDG area} and 
enter the command PffINT AT 
0.0: A" to get the letter 'A" in the 
top left character square Now 
type RANDOMIZE uiR 6»1M, 
ond abrocadobro — the 'A" will 
still be there but In white INK on 
block PAPER. Try poking O 
different voiue (SxPAPER+INK) Into 
65376 (COLOUfJ). ond do 
RANDOK^IZE USR 65:J68 ogoin, tt 
really does work, doesn't It? So 
all we need now (s to repeat the 
process 768 times to change the 
colours for the whole of the 
screen; In other words, we need 
a program loop. 

Loops 

Forget our present problem lor 
the moment, and let's consider a 
simpler one How con we moke 
the Z80 dimply count a specific 
number ot cycles (soy 256) and 
then "return to BASIC *"? In other 
words, con we writ© the 
equivalent of something like: 

FOR 1=0 TO 2S5: NEXT I 

Well yes we can. There are 
several woys ot doing It, in tact 
— ond Listing 3 is one of them. 
There are better methods than 
(his one, but this method 
perhaps sticks closer to the 
concepts we already know; 
QCtuolly, o better equivalent as 
a BASIC subroutine would be: 

40 LET C:OUNT=0 

20 IF COUNT— 25=0 THEN 

RETURN 

30 LET COUNTr^COUKT-l-i 

40 GOTO 20 

Whot I've done in Listing 3 Is to 
set up a single byte (COUNT) 
which will serve the same 
purpose OS the countlna 
varloble In the little BASIC loop 
above. The program proper starts 
at line 20, t>y creorlng out the 
contents of the A register, and 
line 30 then dumps the result 
(zero) Into the oddress lo belled 



COLJNT This Is Just to moke sure 
that the counting of the loops 
does actually start at 2era At 
line 40 we enter the loop itself — 
pnd I've used the label LOOP lo 
mork this point *n the program; 
we'll see why In o moment. Here 
we put the current contents of 
the COUNT byte Into the A 
register (zero on this first poss. of 
course), and line 50 then 
confronts us with another new 
instruction: CP 256 Think of this 
QS meaning "ComPore the 
number l^n the A register with 
255". Now obviously the Z8D con't 
octuoily "compore" two numbers 
In ony Intelligent sense, but II 
con do a simple subtraction of 
one from the other — and it the 
result of the subtraction Is zero, 
then clearly the numbers are the 
same. So the outcofi^e of the CP 
255 instruction will be 
"remembered ' by the 260 as 
either ZERO or NOT ZERO, 
(Incidentally, this result Is stored 
In a single bit ot the F register 
called the "zero flag", but you 
don't really need fo worry about 
that here). The contents of the A 
register ore unchonged by oil 
this. 

I think you'll see that here we 
hove the possibility ot 
conditio not octions W© can 
make the program perform one 
action In the event of o ZERO 
result, ond onother if w© gel NOT 
ZERO, Which brings us to line 60 
— and you con probably guess 
what 'RET Z" means: "RETurn if 
the result Is Zero". In other words* 
it the number held in the byte 
COUNT turns out to be equal to 
255. the program will return to 
BASIC On this first poss, ot 
course^ COUNT contains zero — It 
Isn't equoi to 255. So the 
program moves on to the next 
Instruction, line 70, Here the A 
register Is increased by i {we 
dealt with INC A last month), 
and then line 80 couses this new 
number to be deposited In 
COUNT. After the first pass, then-. 
COUNT will no longer contain 
zero, but 1 Finally, at line 90, we 
encounter a 'jump" instruction: 
JP LOOP. This fells the Z80 to go 
back to the Instruction labelled 
"LOOP" and carry on from there. 
I think you can follow the rest 
yourself. The program will cycle 
round and round, increasing the 
contents of COUNT by one each 
tim© until eventually It contains 
255. When this happens, line 60 
will couse o return fo BASIC 

This is ttie most complicated 
bit ot programming we've 
atlempted so tor, and it's worth 
making sure thot you understand 
Just what's going on before 
proceeding further it you get 
tost, refer bock to the imie 4-line 
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BASIC foop couoler for help. The 
paioNel betiiVeeni thol and fhe 
QS&ambler program i£ verv close. 

Hoppy? Good — because 
WB>© now very nearly home ond 
dry, If we combline Listing 2 and 
Ustdng 3, with )u$t o very slight 
(but cructal] additton. we have a 
routine [Listing 4) which will 
pertorni a "wash" over the first 
256 character squares of the 
screen. Lines 20 io 40 set up the 
Inlfiol conditions (put first 
address of attributes area into 
HL, and zero the counter] and 
then the loop is entered. The A 
register piiCk^ up the "Colour" 
Qine SO) and transfers it fo the 
oddrats which HL points to [line 
60] Then we check the counter 
(fines 70 to 90) increase It by one 
[line iCXJ] and store the new 
count (line 110). Now comes the 
cruciol addition I mentioned. It's 
a new instruction, but you'll 
know exactly what It meons: INC 
HL (line 120). This increoses the 
number held m HL by 1 — so 
that HL now "points" to the next 
address in the attributes lilet^ line 
130 causes o Jump bock to Ihe 
Instruction labelled LOOR ond 
ttH^ whole proce&s is repeated 
OM^r end over ogoin until 256 
cycles have been completed, 
causing a return to BASIC at line 
90, 

Con you see now why we 
used the apparently roundabout 
rotjtine in Listing 2? By storing 
the current attribute address In 
HL, we can simply "point'* the 
routine to the next oddress by 
using the INC HL instruction 
lepeatedly as we go round the 
Joop 

Listing 4 m\\\ indeed worl( — 
but of course it will only wosh 
!lie top third of the screen. What 
about the other two thirds? No 
problem. All we need to do Is to 



use f^e routine three times in 
succession, with HL irLltlally 
containing 22S2B for the first run, 
22764 [22526 + 256) for the 
second, ond 23040 [22784+256) 
tor the third ond linal run, But we 
dont need to type in the whole 
thing three times, because the 
Z80 allows us to use the 
equivalent of a BASIC subroutine 
using the CALL Instruction- Listing 
5 — which is, at lost, our ultlmote 
gool — shows how it can be 
done fairly polnlessiy. What I've 
done here is to take the whole 
of Listing 4 {with the Inttlallsolion 
of HL removed), ond attach the 
label "WASH" to it - as you can 
see at line 90 of Listing 5. This 
now forms a subroutine which 
con be called using CALL WASH, 
The main ossembler progrom 
then becomes the sec^uence of 
instructions from lines 20 fo 80, in 
which HL Is given the 
appropriote initial valuet and 
the subroutine WASH cot led 
three times before the return to 
BAStC is made oi line 80. Just 
one further point may puzzle you 
here: why is It that previously ttie 
RET Z instruction hos caused a 
return to BASIC whereas now II 
no longer does? The short 
answer — which Is oil we have 
spoce for — is fhot in this cos© it 
was preceded by o CALL 
instruction, ond the zeo 
"rememlbers" where to carry on 
from after it returns from a 
subroutine incidentoity, just as 
every BASIC subroutine must end 
with a RETURN sooner or later, so 
every machine code subroutine 
must somewhere terminote with 
a RET, 

Run 

Now let's make it all wo<rk. 
Assemble Listing 5, and II you 

















: Listing 4 ] 




'Vaahing" 


the top third of 


the 


screen 


. 






65366 


le 




OKG 65368 


65366 


Z9f 




LD HL, 22528 


6537 1 


30 




LD A.0 


65373 


4« 




LD (COUMD.A 


65378 


50 


LOOP 


LD A, tCOLGUS» 


65379 


60 




LD (HL),A 


65380 


70 




LD A , ( COUNT ) 


65383 


80 




CP 255 


65385 


90 




EET Z 


65366 


100 




IKC A 


65397 


I 10 




LD ( COUNT). A 


65390 


120 




INC HL 


S5331 


130 




JP LOOP 


65394 


140 


COLOUR 


DEFB 7 


65395 


150 


COUNT 


DEFB ^ 



like; save the machine code 
bytes thus produced (SAVE 
■wash" CODE 65368.4-5) NEW Ih© 
Spectrum (which leaves the 
machine code still intoct in the 
UOG oreoX type in Listing 1 
again — and Just for fun, run It 
once more to remind yourself 
whot lite used to be lilce before 
you were o machine code 
wizard. Tedious, eh? Now BREAK, 
delete lines SO. 90, and 100, and 
add the following BASIC lines: 

ao POKE 654t0,tnk+&* paper 
90 RANDOMIZE MSB A&36$ 

Now RUt^J the program, Walt for 
the pattern to be drown; choose 
your paper colour; hotd your 
breath , . . llien choose tfve 
ink . . , 
Magic 



Co&plete screen 












■ 


: Listings ] 


1 


"wash" 


. 












65392 


1 10 LOOP 


LD A, (COLOUR) 


65368 10 


ORG 65368 


65395 


120 


LD ( HL ) , A 


65366 20 


LD HL, 22528 


65396 


130 


LD A, (COUNT) 


66371 30 


CALL HASH 


65399 


140 


CP 255 


65374 40 


LD HL, 22784 


65401 


150 


SET Z 


65377 50 


CALL WASH 


65402 


160 


IKC A 


65380 60 


LD HL, 23040 


65403 


170 


LO (COUNT). A 


65383 70 


CALL HASH 


65406 


1B0 


INC HL 


85386 80 


lET 


65407 


190 


JP LOOP 


65387 90 HASH 


LD A,0 


65410 


200 COLOUif 


DEFB 7 


65389 100 


LD (COUNT). A 


654 11 


210 CDU«T 


DEFB 



<9 

z 

S 

S 

< 

e 





c 



M 



ZX Compuling Monthly - April 17S7 



42 



urn 



t 



o 

Hi 

a 
in 



44 



Acttvfsion^ latest casts 
tt\d liacker as hera 



HACKER 2 



DIIR flCFItl^ HAVE Bfl,!! 9m\.% I CI PI NrC 
HOSll.r HiMOir (ll*1t*i CHftU'%9 UtTHtH 
THr HILTIMRV rOHPtrX. CItrM HKU IIHB 
HfFH FOtllPPIft UITH H RCHOIt DH'I I t HI. 
HHHIV^EK <RCIf|> r lift I Ht I MfRI *iS 
PURPOSE OF CntHtniMt IMttLLItEHCt. 



RftmvF fi rorv or t«F ttiYritntitf rhrkcd 
- r t nsMF II o- FROM I HI vniii r nm^ 

DIIIVIH If ra EtUR HLI HT UHIIIHL HI 

fM* EHiKHHrr. Hill I*. Qi r HI ^J'mitr*^ 

rn«R1 HB1 I |}l« HftF HIOniH IH H tILtHC 

cnHtMiTH. iHft H[ii<i!i t uni in am of 

tH( rHni«|.f& XH 'RFI» /' . 

( Rl T UHH >■ 



Hacker 2: The 
Doomsday Papers 
Activision 
£9.99 



^V^cassetle fabelled Actisourcei 
an Incomprehensible technical 
manual ond no instructions 
would not seem the obvious 
beginnings lor a great game 
Buf to my great surprise, these 
Jrmradients moke Hocker 2 one 
of 1K& most sophisticated 
releases l have ployed lor oges. 
ItTi Americon. o1 course 

In this game's prequef. you 
hacked your woy through 
numerous obstacles to prove 
yoLirsett one o' the world's finest 
hockerii but your endeavours 
did not go unnoticed. Loading 
the Act ISO u re e tape, you fog on 
to whot seems a normal enough 
Mlcrginel style service — until the 
menu is interrupted by a 
mes^ge from the CIA! As the 
leodlng expert on breaking 
security systems, Ihey have a 
mission ter you. The Russians 
have developed a simple but 
devostoiing plon to topple the 
US government (trust those 
scheming connmies) The detoils 
ore enclosed in o document — 
The Doomsday Poper" (sort ol 
thing the Ruckles would coll 
such devious plans). Your task Is 
to retfieve these popers from the 
mllltory compiOK in Siberia 
(where else? As you may hove 
guessed, I do not entirely 
opprove of the typically 

earanoid American scenorio). 
ow con you do this, if you're 
sitting in from of o screen bock 
home? Via the miracles of 
modern technology, that's how. 
Hidden within the base ore three 
Mobile Remote Units (MRUs^ 
droids at your disposal), and the 
Multi Function-Switching Mofrix 
(MFSM). which controls the MRUs. 



The fvtFSt^ \% linked by sotoHite to 
CIAs centrot computer, wtilch is 
connected by modem to your 
computer On your screen you 
see a mock-up ol the MFSM, 

Security at the base is not so 
stock thof MRUs cort wonder 
orour^d undetected Guards 
patrol the corridorSv ond there 
a^e thirty-eight security cameras 
scattered around. Two electronic 
monitors tllck through these 
successively, checking thot no 
unldentitiedi objects are l^n the 
picture With the MFSM. you con 
view what any of the 3fi 
cameras see what either 
monitor is registering, or o plon 
of the Immediate areo 
surrounding the MRU The clever 
bit is. the twiFSM also includes 38 
video chonnels^ if you 
$yfichronise correctly, you can 
tjyposs o camera with a 
recording o) what it should be 



seeing, ond sneok your MRU in 
unnoticed You have to check 
several things at once, so the 
MFSM has tour screens. 

Sounds complicated? !Ve 
simpfified W considerobly! 
Hacker 2 Is an extremely 
complex piece of software: \\% 
difficult too and chollenging. 
though not especially 
IntellecfuoL Quick thinking ond 
Intelligent mopping ore 
required What mokes it so 
unusual is the Incredible 
attention fo detoll. For example, 
you have to set the vertical hold 
on each ot the TV screens. The 
vtdeo simulalion Is so oufhentlo 
you even get noise bars when 
you tost forward. And the CIA 
manual is convincingly 
confusing (not that I've ever seen 
a CIA manual). Reat eJtorts have 
been made with this gome to 
create reolism- something very 
rare with British sottworst 

The tew animoted graphics 
are adequote rather than 
stunning (sllghlly chunky]; 
otherwise Hocker 2 is perfectly 
executed. Patience is required, 
but It does poy otf. Lostabirity is 
questionable, but I reciion this 
will provide volue lor money for 
most people Act Iv Is ion's 
Spectrum conversions ore 
usually laciclustre attoirs 
(remember the lomentable 
©hostbuslers?}. so congralula- 
Hons are in order; at last they 
hove creoied a winner I 





ZX Computing Mor^thly ■ April 1987 







Little Computar P&opte 

Activision 

£9.95 

(128 only) 



Originally sighfed inside the 
CommcKlofe 64 if now oppeor^ 
Ihot the Utile Computer People 
hav6 ttarr&d to crop up m olher 
places as well, narriely 128K 
versions of the Spectrum 
(apporently there's not enough 
room insicle the 48K models — 
they may b-e Little Corrvputer 
People, bul they're ooi fhot tittle). 

But what are these tittle 
belnfls (LCPs at they ore 
someiifnes colled?). The tifsf ICPs 
vwere observed by Americorn 
pfograrrrmer, DovJd Crdne. who 
had suspected the presence o( 
tlr>v human beings wJlhin his 
computer tor some lime when 
he creoted what he called a 
'house on a cossetle'. Loading 
this cossette Into the machine 



created a small home inside it. 
empty ond just waiting for 
someone to come along and 
Wve Inside. 

When you lood your own 
house' into your 128 or Plus Two 
you are first of all presented with 
o notepad into which you enter 
your name, the date, and tJme o1 
day. This, and other informolion 
about your ICP is continually 
updoted and corried over from 
session to session. 

Once we had gotten our own 
l^lus Two looded up we oil found 
ourselves sitting in front of the 
Spectrum, slanng at the empty 
house on the $creen. After a 
couple of minutes a small head 
^uck Its way o round the front 
doof, then on LCP entered to 
give the place the once over. 

This was Drew, o cool looking 
LCP sporting sunglasses and 
bow tie; who proceeded to take 
up residence [accompanied by 
his Little Computer Dog]. Once 
your LCP is In, you've gol a 
choice: you con sit bock and 



Now you can invHe 
Little Computer People 
to take up restdence in 
your 128. 



do nothing and lust watch him 
{yes. him, fve yet to hear o( any 
s^ightings Of LCP^sses which, by 
imptlcation, gives rise to all sorts 
of Interesting questions) v^ander 
around, or you can send 
messoges or perform various 
actions via the keyboard, 

Lett to himself, Drew seemed 
pertecfly happy to go atxiut the 
nouse cooking, listening to his 
stsreoi tinkering with his 
computer or even doing 
aerobics. Vou con sit ond wotch 
for oges ond your ICP will get 
on with things on his own. 
Wotching this is a bit Ilk© 
playing with worry beods — 
ultimately pointless, but quite 
calming somehow 

However like oil intelligent 
beings, your LCP hos certain 
needs which hdve to be met — 
food and drink have to be 
supplied t>y you, vio the 
keyboofd. and when he gets o 
bit or lonely it's up lo you lo 
cheer him up os best you can 
(perhaps by playing cords or 
onogroms with him). 

There ore certain actions 
which you con always rely upon, 
such as giving him a new book 
or record to ploy but there is 
enough scope within the 
program lo OilOw you to 
experiment ond discover how 
best to get on with your LCP |ust 
as you would do with any other 
person, 

Remember though, thot it you 
neglect your LCP he's likely to go 
green ond take to his beod with 
a terminal cause of the su^ks, so 
it's your responsibility to look 
otter him, 

Little Computer People is 
thoroughly ingenious and a 
genuine oddity, ^t's an 
entertainmeni of sortSL, though Us 
noi o gome. In a way It can 
almost be described as the 
computer equivalent of 
background music, except thol it 
otters you the opportunity to get 
invofved with what's going on It 
can't be recommended to a 
specific audience in the some 
way that an adventure or 
arcade game con be, but if 
you've gol a 128 or Plus 2 wtiy 
noi soy hello to a Little 
Computer Person sometime Who 
knows, it could be the start o1 a 
beautiful friendship 




n 



■^1 




Amphibian daring in 
the dungeon as 
Hewson unveil a 
sprawling magical epic 



Ranarama 
Hewson 

£7.95 



artorama (ollowi the ex p loirs 
Ol o rarh#r luckles^s sorcerer's 
appr^nnce whose experiments 
with fh© pohoris have 
(rari5loffn«^d him *r\to o frog. The 
or^e advantage of his new found 
(orm IS that h(^ ovoids being 
desirov&d by an invasion of evil 
wodocki As Motvyn vou must try 
to wre<^ revenge on the 
worlocks ancl «eol Ihetf magic. 
One each of eight levels ther 
ote 12 wteards fo conlfont tn 
.combat, One© you've located a 
BIfcoflock and hopped In his path 
you ot* tfonslefred to O sub 
oome where battte commences, 
Adding sub games as an extra 
tQ the main oction hos become 
somett^tnig of a Hewson 
jteademark in such games as 
■rorad^oid. Quazairon and 
Firelord and here we ore faced 
with <in anagram game where 
you nlu&t reofronge the 



scfombled letters ol "Rdnaroma" 
bock 1o the original word This j& 
o reflex tesf thot colls tor o keen 
eve ond good co-ordmolion 
wilh the jovsiick. On each 
successive \eve\ the time limit j^s 
lessened The style of lettering 
con make it difficult fo 
disflnguish the letters at iirst buf 
one quickly gets occusfomed If 
you ore in any way dysJex^c 
however this parf ot the gome 
could present an Insolubte 
puz2le 

II you succeed m sorting out 
the letters in time, rhe oction 
reverts lo the mam screen where 
the warlock has disappeared lo 
t>e replaced by hovenng runes 
which you must colled quickly 
belore they vanish Amassing 
Ih&se runes is essential os they 
con be converted irtto magic 
powefs Inserted in the tloors of 
chamber* ore hieroglvphs with 
a variety of functions - head tor 
(he Olyph ot Sorcery" and once 
ociivoted you con scroll through 
Ihe spells which are avoiiobfe to 
you with the funes you have 
Some spells otter powers that 
wont come rnto effect until a 
lotet level. At you only have (wo 
lives It's best fo concentrofe on 
obtoinmg spells (hat will get you 
beyond your present level 

Seeing the light 

Each ot the eight levels contains 
between 50 to 100 rooms and a 
very simple but effective system 
makes the usuol meandering 
round a tot more enjoyable At 



the start of each game you are 
placed rondomiy somewhere on 
a level — go through a door 
and fhe room you enter lights 
up As you progress round, 
locate a "glyph ot seeing" 
which will erioble you to get a 
view of the entire levet (but only 
those rooms you ve (seen m wiU 
show up) On ihis mop you may 
be able to locate hidden doors 
tn fhe dungeons themselves 
hidden doors con be found by 
faking odvantage ol a neot 
Visual touch — figures peek their 
heads through the vraHs tor a 
traction of a second reveoling 
where a door is ploced 

As you would expect (he 
dungeons ore pocked wtth 
various nasties (ike serpents, 
dwarf warriors and hideous 
insects which require different 
lewets of firepower to be 
destroyed These will alt drain 
youf energy buf Iheie is a floor 
glyph which coo be ocfivated 
to cl^ear o room of creatures, Thfs 
glyph IS disposable so you can 
only use it once Rerhops a 
greater problem, are the 
mogtcai weopons like spinnlmg 
swords and munching mouthes 
which moke life especially 
difliculf as they ore impervious 
lo attack You can however 
destroy the generators that 
create them 

tven ((you have manoged to 
fight up oil the roorns on a level 
you may not hove found all fhe 
wizards, defeat I nig oil twelve is 
essentia I to progress and as they 
pop up where they feel like it 
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vou wHi need lo sove some of 
youf runes to purchose the spell 
thof wilf reveol Iheir localion 

Panofoma is a hsghiy 
Qccomphshed enample of 
games programming with iusl 
the rigtit degree o1 zapping and 
strategy Ttiere are obvious 
componsons with Gauntlet ortd 
Olher orcode adventures but 
Rdnarama hos a character ol! 
Its own as well Os having aH the 
necessities - it's fosi ond funous 
With a vast area ond mosT 
importantly its very ptayable 
ond once you've got your 
bearings, very addictive mdeed. 
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The most authentic god 
simulation the 
Spectrum has ever 



Leaderboard 
US Gold 
£9.95 



Sports slmularions hove been 
In the doldrums recently so the 
arrival o< Leaderboard (a chort- 
topping Commodore oome) on 
the Spectrum Is cause lor 
cetebrollon especially as \W In 
a dlHerenl league to ony 
existing golf gama 





The list o( options is 
undoubtedly (mprowlwe -- there 
are tour 48 hofe courses to ploy 
on plu$ o proctlce driving 
range, up to tour players con 
take part In a round and there 
are three levels ol dirtlculty. 
novice, omoteur ond protes- 
5ional (where subtle shifts in 
wind direction affect the flight of 
the ball|i Each pjoyer has o 
choice of club (from an 
avallat>le 44) and con adjust the 
power, slice ond hook in his shot 
by liming the drlv^ against a 
moving bor di^plOy, 

The ioy ot the gome is the 



htgh responsiveness to subtle 
changes in your play. Select the 
wrong club or applv too much 
slice ond you pay dearly os 
your score threoiens to oxpond 
ofl the scoreboord. On a lot ot 
holes, water hazards dominate 
and If thi* wos real lite youcf be 
spending a fortune in lost boli^ 
Pinpoint occurQcy is essential ait 
the way down to the hole You 
are kept up fo date with the 
e;(act di stone© 1o the hofe. even 
down to the last tevr Inches so 
ft^at even o tap in con be q 
problem especially os most 
greerts have a vicious slope. An 



authentic touch tomiliar to poor 
putters occurs when you putt too 
hard bul on the rig hi line ond 
the boil hops over the rim of the 
hol«t 

Graphically, leaderboard is 
excellent with 1ill-in" block 
colours and a smoothly 
onimofed playing flgura The 
perspective of the ball In flight 
as it swings through the air Is 
most convincing ond golf buffs 
will uncover a lot of small details 
fhot hove been overlooked by 
prervious golfing games <— such 
OS hitting fhe fldg in the hole 
ifom an approoch shot. 

leaderboard Is an exception- 
oily good stmuFotton which will 
be lapped up bv onyone with 
on Interest In goJJf ond by those 
who enjoy a well put together 
goi^e 

The ufflmote occolade tor a 
sporting stmula1ior» would be 
that It was prefefobie fo ploying 
the gome Itself ond although 
Leaderboard can't quite 
manage tt^o). It's a very close 
thing. 
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THE DISCOVEfJY 
COLU 



John Wase presents another 
selection of useful routines for 
Discovery owners. 




^ome months ogo, o 
corfespondent was asking about 
random occess tiles and how to 
hondle rhem. He thought that 
perhops the best solution was to 
set up a relatlveJv short file of 
key numbers to be used os an 
mdex to manipulate larger fUes, 
When I wrote back, I pointed out 
that this was a general disc 
tiling problem rather than a 
Discovery problem, but that he 
wos on the right track Now 
here's a short program that 
Illustrates the principle perfectly. 

The Dreaded Telephone 

List! 

Yesi It Is; once agair ive got a 
telephone list. This Is by Chris 
Oliver o1 Bartonunder- 
Need wood, and tool« my eye 
b^couse it Illustrated beautifully 
random occess tiling. It wos 
clear. It had clear 
occompanylng noted ancf It 
come with a discx So let's look at 
Ihe program. Chris uses hvo 
rondom access tiles^ a main 
record tile holding names, 
addresses and numbers, and a 
file of key numbers, used os an 
Index The Index number-keys 
must be tiled os string arrays, 
dimensioned so that, o$ in all 
rondom access tiles, each entn^ 
In a particular file Is the some 
length as the others. 

LisHng 1 

This prograrrii creotes 

and reserves space on the disc 



for two files, Line 2 creotes o 
random access file with a 
record length of four: that Is 
three digits, plus one for the 
ENTER used as a separator and 
automattcally Inserted each 
time we print w to the file. This 
gives 999 ot these records plus 
an exUo two at the end which 
are used as slots tor storing 
counters. Line 3 creates o turther 
tile ot record lenght 63 [plus one 
tor the separator): because -1 Is 
stipulated for the tile slze^ it uses 
one half of the spac» avaftable 
on the disc, which is why the 
indeK tile was created first, Next, 
the posiitions used tor storing the 
counters are primed [lines 5-63, 
As Chris says, this Is a good 
Illustration of the method 
Discovery uses to write to o 
random access file. This part of 
the program is then no longer 
needed. 

Listing 2 

The first thing this program 
must do Is fetch the 
current values of the counters 
before manipulating or adding 
further records, and this is done 
In lines 70-90 which illustrate 
clearly the method of reading 
from a random access tile, And 
this now covers the t:tasls of the 
program: the rest is merely 
manipulQtIon. 

As Chris sdys, there are one or 
two things mentioned only 
briefly In the Opus manual 
which are worth emphasizing, 
Firstly, you cannot get a stream 
to flow In two wt^ys at once. 



Listing 1 



1 HXM flnt DFHt* th> t^a liiuvJon Aasmmm Filaa,- tttin. fl)« "4lra4tPry" tiolda 
nitamm- and phona numbari. tAah. r*itC!r4 CMi tQ^>J> up ta A3 4ti*r*4t«r*; 
indcx-rila "ind**' to. hold nuatur* i*p I^J t4>r»« dtfttk leftfl 1. •. I t« »ftf 
nJiS ■•paratcr* i 

2 Oriai Mt; ■ Mi "liulaK'BKM. IMl: OjOSI ai 

3 OfD i4j"aM."dlraob)i7"KW«4. -l: CU}&t i4 

4 JBH Hia last tw<^ poaitlcxia In tAa Index flla < 1900 k IBSl ) ara r«aarvpd 
for CMuntara tnot d a. t sat 1 tsn ■ ) toA n«*l ^rialn^ with Jaroaa . 

t POINT iT;i0« PlilHT iT. «aS~ 

t POIHT *7iiaei; PBJMT 17; 0a0": (XOSf •? 
9 CLOSI 17; STOP 

9 im fe<*t4i *■■■«**«**■ ■■****aBK*a*******«**aa**4*i***:t*aa> ■'**:**«**■■*>* 



Since there ore plenty of streams 
avollabie. Chris finds it sensible 
)o reserve some for writing to 
and others for reoding irom tiies^ 
Chris also warns, tooi ot using 
CLEAR*: whilst useful on 
occasions for closing all streams. 
It does whot It saya Thus, it 
clears out everything in all open 
streams, doing a l^ul Daniels on 
the record you were trying to 
send to the tile. So in routine 
■find", line 690. CLEAR « could 
be used, but in the deieie 
record" routine which moves 
key^numbers in the indent file, 
each streom must be closed 
(line 760) to send the latest r$ to 
the tile 

The monual does not mer\flon 
that If you POIKTfa^ n;x and "x" is 
not o valid number, you get the 
"nonsense in Basic" report And 
unless you are o very lost reader, 
you will need to control the 
scrolling when printing the 
contents of o tile to the screen. A 
simple variable Is used In the 
"lisf-oU' and "scroll" routines of 
the example progrom. 

Improvements 

The example program has been 
deliberately kept simple 
Improvements could include use 
ot subroutines for reading from 
or writing to rondom occess files 
and use of an "inserting search" 
routine instead of the simple 
progressive search could speed 
things up. In addition, the crude 
'^honge record" routine could 
t>e repFaced with on editing 
routine, ond an "Add-h/tore? 
option in the odd Item routine 
would be helpful. Use of 
mochlne code insert and find 
routines and^or the RAM disc 
(particularly the big 128K one) 
would also moke things run 
taster. Finally. I had a glitch in 
the discs (which got an ottock of 
perpetual motion] or somethi^ng 
while the program was running: 
all Innocent. I RAN It again. That 
loses the tiles; this could be 
avoided by having listing 1 as 
an auforunning subroutine 
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jumped over in later program 
repeats Nevertheless, the 
program works, works 
satisloctorily ond Illustrates well 
random occess tltes. 



An Alternative 

Chris writes that he has used 
machine code to reduce the six 
miinules of John Bennett's BASIC 
screen dump, ttut does not )(now 
how 10 poss non-characters to 
the printer without returning 1o O 
BASIC L PRINT stolement, He 
would also like io know the 
addresses of the ports used and 
how to initialise them. Odn 
anyone hetp him? 

Several other readers' 
comments might also be of 
interest. For instance, David 
Caiow oi Woffesop mentions thof 
if he SAVES a program to di£C as 
follows: 

SAVE • 1;"nam»t?" LINE 10 

ond when he gets to the 
question marks, changes the ink 
IO 7 and odds, insteod. a couple 
of letteTs before changing the 
tnk back fo 0, then this protects 
the program. He soys that vou 
must have line 10 autorun or the 
computer won't accept It. l( you 
try and lood by fyping in tine 
visible name after a CAT, you 
merely get the "file not found " 
error. If also prevents accidental 
erasure, perhaps even more 
important Oh. ond if you suffer 
from amnesia, then just chonge 
paper to onother colour before 
you CAT. and all is revealed. 

RAM Chip 

A query from a computer club 
concerned 5 25 inch drives. Is if 
possible to run two of these 
drives from a Discovery unit, and 
what is the RAM chip? The answr 
Is that the RAM chip is pretty 
standard and not difficult to gel; 
it is on IC 6116 Chip, and yes, 
you can run hvo 6,25 inch, drives 
If you so wish; don't forget to 
unplug the 3.5" original 
Discovery drive from the printed 
circuit board, Mr D, D, M. Cherry 
of For) Gale^ Umtota. Rep of 
Tronskei. osks similar questions 
ond also asks about disc drive 
specifications Almost any 
modern disc drive will dOi but it 
needs to be Schugort- 
compatlble and you need to 
add o power supply unit if it 
h OS n't got one. 

Errors 

B Domb of Wettingen. 
Switzerland, mentioned that he 
had read my comments about 
disc i"0 effOfs In the December 
issue, He hod hod continuol 
errors of this sort, and noticed 
thot they often appeared 
through interference from other 
peripherals, for instance 
awlitching off printer He 
recommends that if you are 



Listing 2 



10 O^ PItlHT -UMDIKQ "riLSPHOtll D IHCtOHV ' ' ' 

29 DCr PM mtti^CHItt (OODK i«-{lZ*| OODX lt>»|)): MM ttiol tba ^strntitmr inUi 

Ukinkintf that itdu mr« antariDf CAPITALS, ohachsr grwi mr« ar nat 
X DIM fit A3]; UIH rt43ir HIM for 1 to Sfff raoordi., up to «2 CTh.*raot«rB vaoli 
40 LIT t*%tmi^ita LET tlad-iOe LET ina*rt-»0e LET HBit=«ff» LET Eluff:21Ba 
A0 QO 6W 1000 REh tbad aaiiaca itrin^a 
Afi JtCK Tmt^ti racord -totkl and aod-DZ-file valuai 

'rai^tot^ litarwl *i )M0 on tt^ Indax flla) ^ Ma of valid noorda In lodaix. 

"ifll*nd' fiLdi-ad tt 1001 en tnd«ii tiimi ■ Ho at raoerda «i Cha flla^ tnelud 
11^ dalAtad emmui 

7tt apKH ■«.'■ .],'kn<i*M RHiH 

tM POIHT Iflieee Crrrur flt;ra: let raETtotzVM, r» 

B0 POINT fe.ieei IMPUT *S:t*. let flland^VM. r«: CLOSt 14 

ii IF raotiit^ 'OiSH et^ P^IHT M Maw flU I *9 neerda rat. «tarad.-"Bt; 

»» HOC 

100 nM OaiTiidlL LOOP 

101 HtH 

110 CL& : HO SUB QtW REM Prlnt-Bami 
120 IF [HK£rt-" THEK 00 TO 120 
130 LET It^m Ct<IKX£Yt> 
140 IF H-.'A' TilW W to 20* 

THN GO TO 3M 

THW CO TO 400 

TMttI 00 to M0 

THEH 00 m t00 

Tlini STOP 
ISW 130 fo 1Z0 
1»9 HtH 

300 UM AOD-tnH tOOTIHI 
201 SIH -----"""'---- 
30S CLS PRINT AT b. billet 

210 DIH ttWi- IITFUt "int*r •!■*« ' ' :^t'^ "PhOtMt H^ 
REM :" DIM olaara ri tar ihw Input 
212 LIT K-LEM ti- LET In^LEK nt IT ltd OR )n<l THW 00 TO 210 
214 IT lt>31 OR ln>:i tHXH GO tO 4uft 
2ig IF- OOBE tit 1 KM OB OtflJlt tan I ^122 O" n»ei>-- - TWEM LET •TTOT'l: QO TO dtpf 

r 

219 FOB o=l TO 111 Ltt fHftl -tJ(B| : MEJtT n 

220 tF OOOI n*(11<4t OS COBE i.tnt>ie OB nttll-' * THEM UCT afri»r=2: 00 TO Autt 
Zit CLS PRINT *S- MK $4v^ivl »a«M<i. 

210 FOR nMJ TO 41*UtH n» LET f 14 n )-ni(n-41) ^ IIEIT n 
240 LET t*ti3 TO 4n:'Tel. HQ. 
3S0 LET q$*tt LET qt(lt*l tO lt*Us-0-: 
300 00 SOB Inaart 

SAft^ OPEN ■»; -■-;lrdlr<HtDrr tSTDe^ KM 
niaa and odd nuBb«r«d atr«ji*> t> k, 7 
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LET ^< \n*43 TO In'^Sl^'t' 



11*1 rw atraaaa 4 t fDr r««41iv( FlDH 
ftjr Kfltih* TO fil*a. 



REM Updat* polntarfl 
S& aae Ljna 09 



WWT •B;f»- POIKT «4,VAL rf 
TMW 00 $U> lUe 



370 POIKT *S,fLland: TUtiKt *^.tt 

3Tfr CLOSE ■& 

200 OPEN 17. ■M;'-lnd*M:'n>iP4 

a«fr POINT if, leva WttUT iT.STai, notot 

a«0 POINT ■V,i00i. FSiIiitT cf^aTSt fUand 

»Ek CLO£X iV 0C» TO 110 

Z0» REM 

300 NtH L]&T-«IU SOt^riltE 

3(1 im ^.,^,^.,,„,s 

MB CLS : UT •Droll-T' CBM Nh4 bfl cootrol aeralttni or t4*iela flla ii 

310 OPEN *4. "■■;!. -dlr*eMry-Wi«4 OPB« («:-■ ' : t ; -Indax RtlD4 

3Z0 LET [Wtrr: 1 

330 POINT M.Tntr: 

33!ii IF pntE-Kcroll 

340 INPOT i4;ft 

3Sa PPIHT ft" 

3&J LET pntr-pntf*! 

M« IF pntr«:i>««t«it THEM GO TO 330 

3l«CLbK I 

Stt MM nmini to MBIU StlBnwttM -ratHn- 

400 MtlKT il;— H for l*mu 

»M ir nt CXiKKRTflO H- THXM QO TO 3S0 

90B 00 TO 110 

^00 itM 

400 >tM sEAftOi aoUTtrtis 

401 BtH " ""* "■"* 

410 INPUT AT 22.0LAT b,0; "F^la^M t^rpa In »■■■ 0| ouabar- "that jkhi ara lD«ttta< 
for ' -":li 

420 LET mtr^i- OO sm ftlHl 
440 LIT prtr^pntr*! 

490 IF ynte<emo*.a*.*l THtS 00 SUB fini^Zl CO TO 440 

400 IF r<Hn4 4 THXH CLS PBTNT hti**" BRIGHT I , Lt f)SM Han't rihd na««a<* 

4T0 pit] NT '*«>' SXH end of aaanih ■aaaaM*' 

40tOO TO rataM 

4«B KM 

600 MM CHAMOe-eiSCORD RDUTIHK 

B01 UN 

»a LET 41- OtMii* - INPUT JIT 23,0; AT 9.0: "Plaua tvra In am 

XDU viah lo ctinrx* T ~":t0 

BI0 UT putr^l 00 SOB find 

3l!r IP rmnd^Q TlTtli 00 TO 93» 

SIT PRINT AT J.a. Po ynii H^liil! to:--'-T*» Hid*: 



OH nu>bar"^'tl»t 



thi* ir""TAa l4.'LiHilL for aial 

B20 LET v* = n< gll IlfKEYt) 

»£fr IF vto C" AMD W0<>'G AND vX^L' THEN 00 TO iM 

530 IF vl<i"L Tfim 00 TO 730 REM .,.»0 Blip lnt« th* [hilal* roiitln*! 

&32 LIT round^e 

iSi LET setnpntrtl 

»H IF a*:: anethar THEM CLS . FHlNT SHIOHT 9.11:«t.l« 

iih IT $mt.i->ra(!t»l THEM 00 TO 4E0 HXH nfvl of la^l-jHi 

ilia (^ TO SIS 

100 ISI eOBraitlM 'find* 
g#i mi —-----■ - 

Sl# CtS : LET off>*t4 LET fOuAd^A 
RL5 TRIffT BfilSHr l.lt.10: ^H l«>Qkt(i« . aM«44a 

ras DXH %Bat ohar/nuii tntwt 
fiSa IF i*(lK ; THEM l^tT orf««tMl 

fli-S OFHt *4;'a ;1. iiT9>3iorv (SttX*- OPEN «: "a". I ; Ifidm RNM 
' ">;■ fOlUT iS.pnlr INPUT 14. rt- KH0T ■4,VAI. t» 
:KPat M,f* 
:, fim 4^1 TO LSM 11 

r m o«rft(4«(irravtu<^m c«(itiq)i Tia>r cuun ■: ketush 
,■ wejiT 4 

eee LET fQund=L: LET at-'uvothar ' 
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oat wrlM t4> IndM fll* 



BTW PBTNT 'fi" 

6W CLSAK t. BStVWf 

«99 REM 

7W RBI t>ELStK-KtCOW tiClUTtItt 

T9I REM - 

IIK 1,CT dt-'D«I«t«' 

119 [VPUT AT 22.0; AT B,fl;"P]*BBB trp« in tiwk Ot! nuHbar " 'titBE rou i^lih to I>g]* 

7lfr 00 TO ai0: BEK «o and look for It first! 

*?£« OPDI M/B ,1- IndsK'BHrMI: OPEN 17; ' m "il ; 'itMlM"RHH 

72ii LIT f-Httet^reet^t-l 

73IA Fott M^pntr ^ raotat 

T«« PDIMT leiK*!: tKPUT «B;rt POINT P7,x PRIVTT #Th r« 

7sa Ntxr E 

?S> KltHt f^ilOM)! PRtltT i7;3TRt rsALot KEK r«*Mtb*ir te fll^ra ujjuittd valu« 

'764 CLOU 17: CLQSt *a tlSM t!>c>n't us« CLEAR * h«re I I 

TTt IP «««'C^ TfltN CLS fAltn tt.Kt ]f,t9,Qa: (30 lO :i«: BGN old r«eord d*l*b«i 

700 CL£ mm nt 1934 ^afiti-Kl ■>«*■«<« 1 
7i0 00 1X3 rutsupTi 

lit vat 

BW IXK FHINT-MENU SUBroutlr* 

410 ir rn«id=iiHJt thev pkiitt at la, la^ "FIlx mu.': &tq(P 

«EB PBIhT AT 2,8;- OPTIOHS ' 

830 PRIKT AT A.B; "Mjj ■ D«w witrr . ' " 'ChanCs wi Hlatlnd «ntry. '^ '"Llct *11 < In 

aLp4iah*tl{si.J: erdar} "" Findl ■ nu« OR nuntwr" ' "Cel«t« an wntrr ' 

840 PRIHT »1; IHK 1;" Rflcfinlfl (jn File : "J r«?tpt' Spue* rwiains for : ';CH«it 

fUKMl! 

t«9 LET B*.- " : REN rHflt var "aaotlMr" 
SM RETUm 
a»S REM 

Ma RXH SUSroutlDB "Insart,' : ll£M Adiuits ths indeK so that rationji iippaar 
Ml REM to ba fllad In ■ 1 phabvt 1 ca 1 ordarr as 

raduclnc racall tin* vh«n liatinf. 
Mi 0P» P*;*B'iti''41r»Btory RHDe4 HEM raad fro* uin flla 

Sift LET pntrsraietot : LET rwrtcit-^ractnttl : IF mcLat:^! TKSH 00 TO SM 
Vie OMtN t«^"*':l: "ii^doT Ea(04 tittt f'ld rr<b* Ihdait flia 

fllT pOtUT ifllprttr: JMPUT iB,ft . 

911) CUISE Iti 

910 POINT I4;VA.L r« : IHf>tlT *4;N» 

Ki LET aUI; REM paintar to alaamt within arrays U ril« f*i3«rdi. 
D90 ir Ftr eli^KalH^ni oftftlain THd OO TO iU 
BU ir FK etT4t(alHiFK E:*(««(el)J THEM <X> TQ «7i 
B4e OftK «T>-B-^l;-ind«c ilMD4 
»42 POINT tT^pnlr+l: PBIKT t7;rt 
943 CLOSE «7 

»4tl LET pntripntr-t: ir pntr>fl TlilN SO TO Bib 
BWLIT fllanlitllandtl 

tii OnW fTL-a'iirtn4«-'BH04 - REM vrtta to indnc flla 

B*7 POINT «7t|iotr*t: LtT rf=ST»* fSl*n4 PRIMT iTir* 
•M CtOSI 17 
S«« OOSI 14:^ RKTURll 
»?• LXT al=«l*t 

»Ti ir qtlaUO"!: THIM OO TC 930 
tfl# UET raetat^raDtot-l 

a»i aost: ** 

m on TO Eflaa: rem input laaa ai a I'vcW'^d on fllv ! 

»i9 REM 

leM RIM MEfiGJIfiifi 

IMl REM — — — -- 

1«2» LET U^-aORfiV - Can't find ' 

t03« LET •»;-•••*»••* EKD OF SEARCH »»• •" 

I«4* LtT lt=-L£»«ifeifi* for 

laS* LET m*^ l*p I - Intfjf new Oalatad." 

Ids* LET ■*='St4rlni naw information 

Pl*ua if*lt I " 
10TC LET o9^~0).il antry aheva la nam dalatad. Typm in tlla rww t" 
lM0 LET «*=*Ai nav anlry -" 
IWfr RETORK 
tg^gi REM 
tew RIM aCIULL EUKrouttna 

IMt REN 

)»» PRINT «l."SarDU T" PAUSE B 

teat IF IN c*[i««Ey*i = 'it thes close #4 so iq 110 

IBM LET •oroU^aerolI*? 
i9»SETil»tl 

i3»t m 

tew SXM IDEMTICAlt RECORDS 

2(901 i^ " *'' ' 

:01a eii : PRINT K»"- 

se;« CU3SE P4 

JWW QO TO rattDan 

2H9 REM < 

i IBS REM ESIIONBOUS <(jurf } BHTRV 

SlBt REM 

2tlB Cli PRINT AT fl. 3: "Sorry : Entry Error -" 

SISa IF lt>31 THKN rBIKT ''t9''T*P Ion*"; 00 TO 

fiaa IF ln>Sl THEm PRINT "ni' Too lenC": 00 TO SOM 

SI4A IF •rror'^t "mtM PRINT " 'PUaia typa NAME firat'; OO TO rat«an 

?3M IF arrorrS TtiEM PRIKT ' "'PI«Da u>a nuabara I " t OO tO ratami 

3t«a W TO £020 



17* 



Alraadjr en ft la 11' 



plagued like ho wo$, and 
sending your Olscowrv fo Opus 
merely co^ts you po^ilage but 
does not alleviate the problem, 
try switching on Discovery last. 

nfw* t. IfOO toonh and rvplac*. 



He also mentions thaf he can 
often get rid ot this efrof by 
FORMATfing an empty disc but 
warns you to make sure that it is 
empfy, becou&e "destroy? ' iiviii 



19 ctrwt USB ■»■-*!; LET »-ysa 

>'>«^] raiNr 'Cv<j> tH^talX at 
•44'P'ftt 'li'-xLtia b, OANDOm^E 
Lit* 'II 

t»:r i.i'CODr ^•i]!-4a-i? and jmi: 
II ><a'M ■•t4« rcoDC •aia.i 4a-i7 a 



A", •93*, "SC*. 'li", • I?-, -^f, -Ft' 
, *0(t-, 'jaS-lfl-, -»£', -PS' , ■!•-, ■ 
OB' . *ft* H "aj* t •»■ , "C* ■ . "E J* , "A? 
•.■B6*,-43'.*M". ■Oa*, 'l*', *t>' 

11(1 BAT* -JB" , •i3',-r?',''ia', 'Z 
3', '!»', 'Ft ', ■?3-, "76', -ff-, '23- 



'wm' 



'f»- 



■M- 



■#p- 



■i*-, -f*- 



■.•l3',-30' 
■|»»,*rB' 



'^S-.-Ck-t-t!*-,--'? 



Z^ 



not oppMS^cir, and valuctble 
Inform a I ion Could be lost. 

Alphacom problem 

Sgl McMenzie of BFPO 42 says 
he has trouble with an 
Alphacom printer and Discovery, 
and asks if this is due lc 
Discovery's port being non- 
stondord^ The onswer is thaf the 
Alphacom is non-standard, some 
models more than others, but 
thot fhev all contairi the if own 
comic way of inferpreting the 
signals from the Spectrum and 
the Discovery interteres with this. 
So, you can't us© both effectively 
together. 

FIguf* 3, 



ti9 flWff <ir«t, lead icraan -(or 4uwi 

'iVf LET It-CHR* I7*''J'.CHI»i 20 

tTO ll^XJt -doUbla *tr^^m^ IfHt-ti* 

340 LET at*1< (at*-v"h*tB*«'-v''» 

4rjri iwnjt -_i4th 11 la t> 'ih 

tiit IMndT 'iiai«nv ! 1 .3 ,4.A^ " ir> 

*lf4 f»E f3?9B,w 

«4q FOn *'\n TO DiTEP -■/'^ 

4M> LPniNT i«*CHRt I !i 

i*<» rDP« t-1 to at 

^rtH Ll^ttlt CM»t 3T*-J**CI«t* 3*aMtl til 

44t:i i-FwiHi CMti ^f-'-i^'rctrnt o«CMt« «• 

5«nj lUINIMjntlE IJH» «0743 

4)1$ ten I 

^'K% Mir 4 

9H? BTOP 

tkit tMVi: •li-duaoar" LiNi 949* 

iiou aiop 

bW QtBAA a0344) UOMt *i i -dlUAparCODf -CQSC 4^49, a? 



LUSTlng UDGs 

An anonymous reader from New 
fuliilon, Honts, mentions that 
Discovery's printer pott has an 
Irritating habit, namely that ot 
sending question marks instead 
o1 user defined gfophics: he 
points out that a progrom by our 
own Ray Elder [ZX. Apr/May 1984, 
p53}. orlglnotty written for the old 
Kempston interface works 
equolly well with Discovery Here 
it is, again (figure ^}: it merely 
replacs all the user defined 
graphics with appropriate lettfira, 
A to U. 

Dump to an Amstrad 

Tim Andrews of Bromley hos 5ent 
in a program to send a dump to 
an Amstrad OMP 2000. In the 
BASIC listirtg (Figure 2), line 360 
sets up the line feed, and line 
470 increments Ihis by a small 
amount, Line 490 sets the printer 
tor quadruple density graphics 
and also 1o prepare fo print 
256* w the number of graphic 
lines. The code is shown in 
Figure 3. Tim soys that due to his 
relative inexperience, he only 
used the BQ iHL and A register^: 
it could perhaps hove been 
shorter otherwise. He also asks 
Oboij^l penpherois, being scored 
to use his SPECDRiJM in case 
everything blew up. II should be 
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oil right, podlcutorlv I' one Is 
using a 48K Spectrum. o$ tt^e 
powQf supply Is ample even for 
a 12B and most peripherals, 
provided fhat there is no clash. 
porticu!or(v over the Ntvll line 
which is nol continued through 
thie Opu* port. 

Auto-run select 

And last, I $hoU tjreak my rule ol 
not publishing ony more CAT 
routines, because this Is one wltt\ 
a difference- You remember Mr, 
Nutting's program, Supercat. In 
last Octob©j''s ZX Computing? 
Well, by using his "cote" CODE 
and modifying the BASIC Alon 
Harper has made a looder so 
simple thol even his child of tlve 
con use it. The BASIC listed In 
RgLire4, Is saved as "run" LfNE 
9999. Wtien run, the progrom 
oulomoticollv lists all the BA&tC 
programs on the disc on0 
assigns a number to each: 
entering fhe number of the 
required program then loods It, 
Neat ond effective. 

Tollplece 

opus have cleorfy abandoned 
Ihe Discovery but we will 
continue to Iteep tNs column 
going os long as there Is 
sufficient interest Keep the 
programs coming. See you neicl 
month. 



PIflW* 1. AiiWHbhf ilvHno \ot MH»>it dumpi. 










<>034S 


3IDCM 


LP 


14., 33364 


4lJ?^l 


JOFD 


DJHI 


b02K 


Mia49 


3AO0 


LD 


fM.»,4«0 


M)2f3 


EA«J 


WHO 


001 


MI330 


71CIE3A 


tD 


l«.,Z32U 


*03*3 


ZID»3A 


LD 


M., 332311 


M>2a3 


3*» 


LD 


rM.t,aAo 


Maw 


4fa 


LD 


e,<io 


6ors3 


3C01 


VP 


A,O0t 


♦<WT» 


2IKSA 


LD 


HL,393*3 


«257 


3JDKSA 


LD 


HL,aS33^ 


*0302 


F5 


PUGH 


AF 


AO^AO 


4^ 


LD 


»,(►*.} 


ftOSfl? 


fii. 


MID 


A* f HI. 1 


*02*l 


^X.VQ 


LC 


COlb 


*Q904 


77 


LD 


|HL» .A 


607A5 


tww 


RRC 


c 


kSSOrS 


ce« 


«flC 


(l*.l 


&02AS 


■S 


CP 


■ 


iU»J' 


FS 


POP 


tUf 


4A3U 3004 


jn 


r,A0272 


4030B 


JOfB 


OJhr 


64302 


MISftB 




ARC 


« 


4O110 


Ct 


POP 


■£r 


M370 


lif^7 


Jft 


b03A3 


AO'il I 


lOOfl 


■MNf 


«0373 


60272 


4) 


UH 


■ iC 


*03I3 


3E03 


Ltl 


*.,Cillfi 


WZ73 


CS 


PUSH 


K 


A0313 


cwn* 


«u. 


«S*33 


han*. 


^IDD^A 


1-0 


hlL,333AI 


*03lfl 


sitMsa 


LD 


^,Z323fl 


W27T 


'C 


tft> 


ft,(H.I 


M>m 


4* 


LO 


t.<HL> 


M>37a 


♦& 


sun 


B 


*0322 


es 


PU»I 


RC 


b*379 


4J 


LD 


*,A 


44323 


3MKSA 


LI) 


A,[?37«2» 


402V0 


21DCM 


LO 


l«.,232*0 


*032b 


07 


fiST 


01 A 


402S3 


«E 


tP 


C\4k<l 


44327 


CI 


POP 


SC 


4Cr2ft4 


C0AA2i 


CilLL 


OM7' 


+«^rfl 


10»ll 


iMwr 


^j:;2 


vvswr 


47 


to 


».* 


*a3vi 


JtOCBn 


LD 


H..2I2*0 


vran 


04 


tNC 


« 


«t>333 


34 


IhC 


i*%.\ 


vaam 


»« 


UP 


A,4«N|.] 


•ASM 


iP«W 


*w 


KI.A0330 


Mono 


07 


fiT-Cfl 




*<55i* 


Cfl 


MT 





f tgur* 4. Aulo-nin program. 




1 HEM 


170 IP tVP*-0 TM&I LET n«(n)^H« 


a HCh AVTO ALN SELECT 


J LCT n-n41 


3 KDi 


220 LET %»\t LET a-B+^fit lCT t- 


4 HEM BY ^CAN HMiPEfl 


l-*-iai OO TO CO 


3 KOI 


300 CLG 1 Pfltl^ 'DI&C NV^ •-!■ 


£ DIM nfCSDilO) 


FO^ ■-US'OC TO (»13l PII[HT A* I 


1« VtT (I'll PCiKC «49H,d 


lj#fT ItCHH* PCEh an NOrr •! mtN 


20 MMDOitZC^UMt «4MB 


T 1 PBIMT f Pftll^ 


:)Q PCF rN •tit-PECK. (RtB^^^SaS* 


303 FOft fll»l TO 11-1 


40 CLB i PHIHT MT 10a9|'PLCA&C 


310 PRINT PAPITK 1| INK «|qr F*f> 


W\\l * 


320 »«XT « 


3<a L^ •■ini«i Lrr i-csaoo 


330 INPUT ^ftLi4 u*1|Ct^ 4l>* > * lu 


33 LIT n^l 


331 ir u>|n-ll THEN fiO TO Mft 


aa uCT v^fN •(4) 


329 CI.* 


99 LET ■!•.-■ ■ 


340 LOAD *ttA*tu> 


100 ir a-H^aS THEN aO TO 300 


44eia STO^ 


110 rOH p>«+« TO A+lSi LET n*«M 


5100 SM/E *irc»lC-COE« «4W&.10 


*+CHllt PECH pi NEXT p 





130 LET !■*■ LtT «■■ , LET tyo** 


Sllft S*>WE •Ir'Tun' UK j»? 


PEEK • 


»3?S STOP 


140 IF H»a TO J)"'rijh- THEN OO 


»M CLCf;.A CI***! ntNT 'W.CMIHC 


Tfl 220 


CClClC J» tCMO|MQ-| LO<« •ll'CAt'E 
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Most advertisements are legal, decent, honest and truthful. 
A few are not, and, like you. we want them stopped. 
If you would like to know more about how to make com- 
plaints, please send for our booklet: The Do's and Don'ts of 
Complaining.' It's free. 



The Advertising Standards Authority. 

We're here to put it right. 
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Totty Hefherfngfon fakes 
a spin in four of the 
iatest Spectrum flight 
simulators. 



Games bosed on top films hove 
often t>eeri fop flops bgf ih($ 
higtr flyer is set to reverse ttie 
trend and is soaring up ttie 
ctiort OS gome in its own righit, 

You star in ttie game that pits 
vou in a high speed aerial duel 
agoinst elttier o tiuman 
opponent or a series of 
computer opportents. Tlie action 
takes place on a vertical sptil 
screen dispioy wttti vector 
graphics representing the F14 
lomcal lighters. I tound the 
vertical split screen di^pioy^ 
worked exceptionalty well and 
mode the game a lot easier 
thon the normol hori^ontol 
disploy (one player's screen on 
top ot the other's], particularly for 
pi avers hunched either %itie ot 
the kevboord- You can ol course 
uie Joysticks if you have them 
but single stick owners may opt 
tar the Keyboard to make the 
battles tail it you're up against 
the computer you'tt need ail the 
help you con get. 

Control ot the F't4s Is o mlKture 
of the standard climb, bank and 
dive controls with ad dltionoJ 
keys to control the throttle and 



change weapor>5 while readir^g 
the instruments that report your 
speed, aitiiuda aditude 
(climbing or descer>dingj and 
plot your opponents position oni 
your radar. Luckily, these 
display? ore easy to read even 
when travelling at speed as 
that's the way this garnet 
played. 

The contest begins as both 
fighters take-off from their 
respective carriers and heod 
straight for each other Thanks to 
the simple flight controls you 
can concentrate on the comloat 
ond decisions on whether to 
atfack with your mochine guns 
or fire a sidewinder homing 
missile A missile will wipe out 
your opponent in a single shot 
but you will have to keep him in 
your sights while your missile 
systems lock on. To add to your 
problems ond o!so yout 
chances of survival you con atso 
fire O flare to distract enemy fire 
but since you can only select 
one system ot a time you have 
to anticipate your opponent^ 
actions almost before he knows 
them himseff. Even the simple 



moohlne guns can cause you 
problems os fhey con overheot 
and lam before you can score 
enough hits to destroy him. 

The two player game is a 
simple head to heod contest 
where both players have a slock 
of three planes. The lost pione 
flying win$ the contest. 

Agoinst the computer your 
three piones (or lives] must 
1aci(le a series of compute^: 
pilots thot increase in skill. You 
don't score any points, just 
survive to tight the ne^ level or 
group of three tighten The first 
two levels are relatively easy as 
the enemy mainly attacks with 
It's mochine guns and foil easy 
prey lo your sidewinders but 
from then on it gets a lot harder 
OS you face a succession of 
missile tiring goes. To win you 
wiff really have to be fop Gun. 
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•ace of aces 




us Gold 



ACE or 

Mm 



I 
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"No Brmsh aircraft wHI ever 
txHub Berlin*' was the claim of 
ijiffwoWe chief Hermon Goering. 
Now. ffionks to US Gold, you can 
loin fhe ranks of RAF Mosquito 
pilots that not only borribed 
BefNn but QiSrO frounced itoins, 
pumrrteiled planes^ sank 
lubmorines and even scored 
victories OQOInsI tfie dreoded 
V'l buzz bombs. 

\bur game begins In ftie 
briefing room wUh your po$$ibfe 
lorgets marked on ttie Squadron 
UKKler's blackboard. You 
choose whichever ones you like, 
go on o practise mission or 
aftempt the Ace of Aces 
grondsiam ond go tor the lot- 
However before you con bomb 
submarines and froi^ns while 
fighting Me109s. London bound 
bombers ond V-ls you'll need to 
ieom how 1o fly fhis highly 
verKitiie fighter bomber. 

Ihe mechanics o1 flying or© 
similar to those experienced by 
Lancaster bomber pilots In the 
excellent Dam busters game ond 
consists of Q series of screens 
each with their own set of 
controls. The plane Is steered 
from the p Hot's screen that shows 
the view through the fronr of the 
oircrotl as well as instruments to 
monitor the planes height, 
speed ond course and direction 
ond tieight of any enemy 
'iDondits The Mosquito has two 
Rolls Rcyce engirtes thot ore 
controlled dlrecflv tfO"> the port 
ond storboard engineer controls, 
Tt^ese monitor the throttle and 
boost given to each engine and 
olso contain a fire extinguisher 
In cose the enames overheot- 
There ore also Tiaps ond tonding 
geor controls that con be used 
In evasive foctics os thev'H 
cause a sudden loss of speed 
although you don't need them to 
land or take-off os the computer 
does that lor you. 

On course 

Selecting the navigator's screen 



punches up the miss ion's tocDeol 
map that plots the relative 
positons of you. the largelts), any 
bod weather fhoi con moke 
flying even more hazardous and. 
oj course, the dangerous t^^e109 
fighters. Once you reoch your 
target (on a bombing mission) 
ifs all up to the skill, accuracy 
and timing ol the bombardier. 
Opening the bomb doors will 
hopefully reveal the forget that 
con bo destroyed by your 
bombs This screen is also used 
to dump empty fuel tanks to 
lighten the lood ond to switch 
the forward gunner (piloit ^creeni) 
from cannon to rockets 

Noturoily eoch mission is 
different onid requires speciolist 
fools, so you con customise yo^'' 
weopons load before you set off 
adding extra bombs, rockets or 
cannon ammunition and exira 
fuel tanks for longer flights. 

To finish your troining you 
should fly o few proctise 
missions to tune up your timing 
OS you bomb the troin (toking 
core to hit only ihe cornoges 
fhoi don't contain POWs] and 
submarines before they dive to 
sofety 

In the real bombing mission it 
IS vifol that you get everything 
right as you only get one 
chance. The ideal approoch is 
ot lOOmph ot anything under 
1,000 feet but this might not be 
otwoys possible if you've been 
damaged by Mel 09 a flock. 

After the raid get txick 1o 
btighly iri time for another 
mission. Your performance Is 
bosed on a points system with 
high scores awarded lor getting 
bock OS well os for targets hll 
ond even bombs, fuel and 
rockets saved. 

After a few successful sorties 
you'll be ready for a double 
mission, perhaps defending 
London ogoinst V-1 ond bomber 
ottocks until finally you go for 
Ihe grondsiom ond become one 
of the Ace of Aces. 






More high Mylng ontlcs oi mon 
ond machine or© agoln driven 
to (heir Umifs, only this time it's a 
battfe ogatnst fhe clock since 
Vou'ra competing in an 
airbourne decolhlon — ten 
events that require supreme 
control ol your BD&^J 200rnph jet 
a ire rati if vau are to take the 
chompjonshlp ond enter the 
ho 11 of tome Before you write 
your nome Into the record books 
you'll hove fo learn how to fly. 

TNs I* ufidoubte<iiv the most 
difficutl of this month's simulators 
to keep oti the ground let alone 
trying to compete in the 
ocroDOtic events. This isn't made 
ony easier when you consider 
Ihof the Inslrucflons wefe written 
tor the Commodore 64 with a 
bfief and extremely vogue 
errota sheet to explain the 
Spectrum keysl "Use joysticit with 
Interface 2 or keys 6J,8,9.0 for 
controlling plane" guorontees 
initial disaster flights os you sort 
out the controls, and it olso rules 
out the most popular joystick 
intertocesK 

The screen dispioy is custom 
built lor sport flying and 
conlolns a bonk oT instruments 
and o 3D view thot oEso includes 
your aircraft as it swoops and 
banks around the circuif. A plan 
of the cour^ which also 
doubles as a radar combines 
with o compQss to keep you on 
course OS you novigoie your 
wov around the hazards. 

The first event is a relatively 
simple task fo circle tour pylons 
before returning to the 
1 o nd i ng /to ke-ofT strip Jn the 
Slalom race things are a little 
iTlckier as you hove to circle the 
some i^ylons but in a set order 
and in the correct direction. 
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If flying is still more luck than 
judgement then you should quit 
now ond be grateful for the 
points you've already got 
because the next event ln\K>lves 
cutting a 3 ' ribbon strung 
between two poles. To show ihat 
wosnM a fluke you have 1o cut 
more ribbons while flying upside 
down, then in the ribbon roll you 
must cut one ribbon, roll over 
ond cut another without 
cotching your w^ngs on the 
ground. If (hat was too easy why 
not try the under Tlbtoon low 
level race, the loop and cubon 
eight which contains everything 
you've risked so for and the 
insane spot landing In which 
you must deliberately stall your 
engine at 2000tT then land with 
pinpoint accuracy tf you turn on 



your engine you lose points but 
it you don't you might lo^ your 
pJone 

Luckily you're awarded points 
even it you don'f finish the 
cour^ so even beginners con 
coiTipefe with each other, 

Up to now I've perfected my 
own evente including tfie crash- 
ol-the-end-ot-the-runway. the 
smash-into-the-pyion ond 
freestyfe-plummet. It'll take a lor 
more practise before I can take 
on f^lcroprose's own fs^ojor Bill 
Sfeoley. 

tf|-' ■ ' 




DEEP STRIKE 



Dureil 



World War I dogfights were 
extremely hozordous with pi ones 
often shooting off their own 
propellers in The heaf ot fine 
oction. Add to ihot the 
unreliability of such flimsy 
oircrott ond you reolise me 
donger of the mission you've 
been sent on. Your mission is lo 
fight off hordes ot l?ed Borons^ 
Black Borons and Blue flaxes to 
protect the bomlsers that fly in 
front of you. 

This oeriot convoy has its owr^ 
problems In that you hove to 
drop the bombs while trying n.ol 
to shoot the bomber thof spends 



most of the game in (ront of your 
gunsights! 

The screen show? your view 
over the scrolling landscape 
and your coritroTs thot ore 
dom [noted by two propellers 
which show the deteriorating 
condition of your plane ond 
your bomber, ond a pointer thai 
keeps you on course 

The best resufts seem to be 
ochleved if you fly so thoi you 
fire just beiow the bomber's 
undercarriage but be prepared 
to move out to intercept enemy 
fighters and gun down barrage 
bai loons before they destroy 
your bomber. As eoch bomber \i 
destroyed another tokes Its 
place unfit you either get o 
chonce lo bomb your moin 
torgei (the enemy fuel dump) or 
you're left on your own to take 
out OS mony of their planes as 
you can before they get you. 





MEMOR\a 





PROGRAM 




TonI Baker shows how 
to squeeze some extra 
memory out of 16 and 
ABK Spectrums, 



1 

le 








^ PROGRAM 


1 


CLEAf? 


3276/ 




29 


LET X 


-327 68 


30 


FOR I 


-0 TO 14 


40 


LET C=0 1 


se> 


FDR 


= i TO 6 


60 


READ 


A 


70 


POKE 


X,A 


80 


LET > 


=% + ! 


9ej 


LET CsC+A j 


100 


NEXT 


J 


11(3 


READ 


A 


120 


IF AOC THEN PRINT "ERROR 


N L 


INE "; 


10*1*1601 STOP 


130 


NEXT 


I 


140 


RANDOMIZE U5R 32786 i 


150 


STOP 




160 


DATA 


22,0,0,17,7,16,62 


170 


DATA 


3 ,65 , SB , 82 , 73 , 76 , 379 


180 


DATA 


32 , 70 , 79 , 79 , 76 , 32 , 348 


190 


DATA 


62,2,205,1,22, 1 ,293 


200 


DATA 


7, a, 17,0, 126,205,357 


2ie 


DATA 


60,32,6,64,197,1,360 


220 


DATA 


il, 0,17, 7, 128, 205,368 


230 


DATA 


60,32,193,16,243,17,56 


24 Q 


DATA 


3,7,265,84,31,210,540 


250 


DATA 


123,27, lie, 118, 20 ♦203, 


09 






2£0 


DATA 


154,28,203, 155,313,122 


875 






27B 


DATA 


205,155,34,230,248.179 


105 


1 




280 


DATA 


33,0,80, 17,1, SB, :?27 


290 


DATA 


1,255,2,119,237,176.79 


300 


DATA 


209,24,219,0,0,0,452 



^nce upon a flme, when I was 
o lot younger Ihan I am now, I 
wos privileged enough to own 
Q calculator, It wasn't anything 
flosh, you understand, becouse 
cotcuiatore had only |usf come 
onto the market — but II was 
good enough for me at the 
time. It dtd odd and subtract, 
multiply ond divide. Ait very 
simple slutl. I grant you, but tun 
Ql the tima 

A triend of mine also had a 
calculator This was a more 
expensive version, ft wos mode 
by the same company, but was 
the next one up in the ronga it 
hod an eKtio column of buttons 
on the right, and was coloured 
black Instead of white The 
eKtro buttons were things like 
M+, M— . MR ond so on — oil 
memor7 functions, allowing you 
to store and recall numbers 
and so on. Then, one day, 
while we were playing a 
casual gome of throwtng- 
calculotor^-aiound-the-room (as 
children do]; the case of my 
prized cafculator come oport, 
reveoling o panel of little 
rubber buttons on one half, 
and a grid of wires on the 
other holt- It become 
Immediately apporenf to me 
thot pushing down one of the 
rubber buttons would moke 
contact between a vertical 
wire and a horizontoE wire, and 
hence register the key 
depression. It was then that I 
noticed on inconsistency — 
there were more vertical wires 
than there were columns of 
keys, giving an extra sU 
possible contocti 

Surprise surprise! 

imagine my surprise when, with 
the case still open, I pressed 
on the extra contacts to see 
what happened — only to find 
thol they performed the M+, 



M— , MR (etc) functions of the 
more expensive version. It 
seemed thot th6 Internal 
hardware of the hAiQ calculators 
was identical, but they were 
pul Into hA^o ditlerent externof 
cases so that they could sell at 
two different prices for differing 
sections of the market, I 
suppose it must have been 
cheaper tor them to do that 
thon to produce two entirely 
different machines. 

Y/m thot Jlttle onecdote in 
mind, we return to the present. 
Calcuiators hove long gone 
out of tosh ion — todoy, 
computers ore In thing. I 
began to wonder, however, 
whether what vvos true ot 
CQiculatOfS in the eoriy days, 
might also be true of 
computers now. Could it bo 
possible that inside the various 
different boxes there was 
baslcolly onet ond oniy onei 
type of Spectrum? 

Literoiiy speoliing. of course, 
this cannot be true The (N ports 
seem to give ditterent results for 
different issues ot Spectrum, but 
the cenitrof problem remains. 11 
is not possible that the 
advanced teotures of the 
Spectrum 128 (extra memory, 
full screen editor, and so onj 
ore, and hove always been, 
o vol fable on the old 4BK and 
16K Spectrum^ 

It turns out thot is in fact the 
cose Both 16K and 4a K 
machinesy hove in fact already 
got 12&K of RAM built in - 
though accessing it has not 
been easy. On the Spectrum 
128, outputting o byte fo port 
7FFD was suttlcient to page In 
the extra memory On the 46K 
and 16K machines this is not so 

ft Is possible, however, to 
d^ise a machine code 
program which will give 
genuine access to the extra 
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RAM and ROM memory, Such a 
program Is incluidsd In this 
a file la II is a BASIC program 
with the macihlne code held In 
DATA sratementSL The BASIC 
program — e^enilally o 
machine code loader, wiff 
POKE ihe mochlne code into 
memory and then, by means ol 
a USR statement, run the 
machine code itsell The lost 
(fern In each DATA sftatement Is 
o checksum fo ensure that the 
line hos been typed In 
correctly tl itie checksum does 
nol match with the rest o1 the 
row then an errof message is 
generoted, indicating the Hne 
numbef at which the DATA was 
Incorrect. 

Once the program has been 
typed In. witti eoch DATA 
statement error free, then the 
program may be RUN There 
will be a short delay whilst the 
machine code is loaded Into 
memory, ond then the 
compute! will effectively, turn 
itself Info a Spectrum 12S, and 
will remoin so uiritil the power Is 
switched off. 

Reset 

The effect of running this 
progrom is eqglvolent to 
pressing the RESET button on a 
r>ormol Spectrum 128. The 
screen goes black with a white 
bOfder for o few seconds 



before you ore presented with 
the moln 128 menu, A cyan bor 
outlines the first item on the 
menu. TAPE LOADER, Ignore this 
lor ttie moment. Using the 
CURSOR DOWN function (CAPS 
SHIFT,'6 if you don't have a 
5pectrum+ with a separote 
CURSOR DOWN key] move the 
cyan bor to the second item. 
12S BASJC and your machine is 
every bit as good qs the 126 
ilseif. 

I would like to stress at this 
point that the program will 
convert a Spectrum to a 
Spectrum 128 hy software 
m&ans atonet This i* important, 
bfecouse it meons that the 
guarantee is nol invaiidatedl 

Of course the main problem 
wilfi converting o Spectrum by 
this meons. Is thot it doesnl 
supply an instruction boot- it is 
not within the scope of this 
orficEe to give detailed 
information on 128 BASIC ond 
lufthermore, neither Sinclair not 
Amstrad will provide on 
Instruction book without 
supplying o computer as w«& 
Ihe only thing I can suggest Is 
that you tind a friend who's got 
O Spectrum 128. Ond borrow 
their instruction book, if you 
don't know anyone who owns o 
Spectrum 128 then (t might be 
worfh your while Joining a 
local computer ciubt Mosf of 
the extra memory in o 



Spectrum 128 is locked up in a 
software data-storage system 
called silicon di&C or RAMdisC 
It fs worthwhile getting hold of 
on instruction book, for the 
simple reason Ihof without It 
you wont know how fo access 
the extra memory In 128 EASIC 

M/C 

How the machine code 
progrom works is surprislngfy 
simple As hos been previously 
stated, on output to port 7FFD 
alone is not sufficient. The 
Spectrum contains hwo new 
registera. which to my 
knowledge have never li^een 
properly exploited. They ore 
referred to as "Alternative 
Programming Registers', and If 
is the first of these (APffl tor 
short} which discriminates 
between the various different 
hordwore models of the 
Spectrum. Access to the chip Is 
by a complex ted^uence of OUT 
instructions. This sequence is 
performed oulomoflcolfy by oil 
Spectrum s whenever the 
mochine is either switched on 
or reset, so that the mochine 
knows what kind of Spectrum 
it's supposed fo be 

I'll leave it to you now to 
ocfuoily load In ttie progrom 
ond fry it out Good luck, ond 
I'jj see you again neict month. 



Its easy to 
complain about 
advertisements. 
But which ones? 



TIDYBINDERS 



EvL^ry' week millions of advemst'ineiU-s 
appear in print, on pctstcrsor in the cinemii. 

Most of thern cotuply with the rules 
contained in the British Oxie of Advcrtisttig 
Practice 

But some of them break the rules and 
warrant your complaints. 

If you're not sure about which ones they 
arc, however, drop us a line and we'll send you 
an abridged copy of the Advertising Code. 

Then, if an advettisement bc>thers 

you, you'll be justified in bothering us. 

The Ad:¥»rtising Standards Authority. 
If an advertisemeiu is wn}fig. we're hoe to put it right 

ASA Ltd, Df pt 2 Bnxjk Hnuwibmnatdn Place. Ltjndon WCl E 7HN 



V 



SIMPLE, SMART 
AND TIDY 

£5.20 (including postage 
and packing} 
Build up you Which 
Video reference library and 
be Hire of laying your hamd 
quickly on your back issues 
of Wiiicti Video by filing 
tti«m in a Tidybinder, 
designed to hold 12 issues 
and smartly btockad with the 
Which Video logo 

ASP R«id«ri Berticew. PO Boa SS. 
Wok«y House, WoKt«y floBd. 
Hflm*l Hftmp«l«ad, H*rt« H|»S4SS 
(CM42-4I22I) 

/^rder ForniTXCompuring" 

r Please Supply . btndetis) lor 



\ 



iupply 
I ainClO$« £ 

Name 




(s) for ^earfs) 
(pJ^Bse make cheque payable 1o ASP Ltd) 



Address 



.Date. 



I 

'' ^i I I I I I I I I I I I I n~n 
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CONTACTS DIRECTORY 



Who to call if you want 
your Spectrum 
repaired . . . the latest 
game. . . a new 
peripheral. .. It^ all In 
this Indispensable 
oorttocts guide 



before we stort tolking 
telephone numbers a brief word 
about }he services which are 
aval lob le ih rough 2X We try to 
provide as lull O service to our 
reoders as possible and to get 
the mosT from us tolfow the 
puidetines thot are outlined 
nere. 

Bacic Issues 

Back issues are hanidled by a 
company coiled info net. Hmes 
Hous«^ 179 The Marlowes, Heme! 
Hempstead, Herts HP1 1B& if you 
have mt&sed on issue, copies 
may still l>e avoiFable from 
Intor^et. price £1 50+SOp towards 
postoge and packing Copies 
are still available tor all ZX 
CorTiputing Mortthlies but copies 
of the (ormer bimonthly Issues 
ore slriciy limifed 
Infonet: 0442 4d43$ 

Subscriptions 

Al) motters felotlng to 
subscriptions are handled by 
Infonet. If you want to subscribe 
ot a special discount price {£3 
off the usual annual sub price) 
refer to the subscriptions savings 
deportmenr ot the end ol this 
directory, bu» hurry as this otter 
ends on April 30th 19S7. 

Photocopies 

If you want k> get hold of on 
article from a posl ZX there is o 
photocopy service ovoiloble, 
price £1-50 per orticle Send 
requests to the Golder^ Square 
oddTMS morking your ernveiope 
clearly "Pholocopi' service". 
Cheques poyoble to ASP 
Umiled. 

Bmders 

ZX Binders ore avoiilable, price 
£5J2(} inc p&p trom ASP Readers 
Services. K) Soit 35. Wolsey 
Houm Wofsey Rood, He me I 
Hempstead, Herts HP2 4SS. 0442 
41221. Cheques poyoble to ASP 
Limited. 




Listing problems^ etc. . . 

Although we attempt to be os 
accurate as possible mistakes 
do peflodlcolly occur It you 
hove o problem with o listing or 
on arftcle please wr/fe to us 
rafher than phoning If a 
mistake has been spotted then 
we will h&^<iL yokj correction 
sheet, if not we'tt do our best to 
help If you wish to correspond 
with a contributor over o 

?'roblem with an orticle. writ© e/o 
X Compufing. marking your 
envelope cleorly with tne 
contributors noma In all cases 
please enclose o SAE and mark 
your envelope clearly with an 
Indication of its Content, ie the 
title of the listing. It's sfmply 
easier to process that way and 
you will receive o reply sooner. 
We try to be prompt in 
responding to letters but pleose 
understond if you suffer o deloy 
In receiving a reply. 



Future services 

In the neor future we hope to 
launch a Software Sefvice 
offering ZX readers the chance 
to purchos« topes of series that 
have appealed In ZX, This is still 
in plonning sloge but if there 
ore listings or series from ZX that 
you would particularly like to 
buy in tape forni drop us o Una 
wed like to hear from you — it 
coutd help to decide ttie first 
lew releoses. 

Bfyan Rolptt, Editor, 

ZX Computing Monthly, Nol 

Golden Square, London Wifi 
3A0 (01 437 0«2«}. 
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When your Spectrum 
decides to go on the 
blink who do you turn 
to? ZX focuses on 
professional repair 
companies. 

■ t vouVe one of th& peopld 
who Qof o Specfrum this 
Chtlstmas then Itls quit© likely 
that you're still ot Ihe stage 
where you're totqily Infotuoted 
with the thing. Well tt^ Ifme I put 
o stop to thoT 

It's one of those inevitable 
facts of life 1ha\ your home 
computer, fike ony other house- 
hotd gadget, may orve doy blow 
o gasket and leave you in the 
lurch }usf when you need it. 
Thof's why we've listed all those 
repoir comporiies in this issue 
But ju^ what are the frailties that 
tf^e Spectrum is heir to? 

We spoke to some fepolf 
services ond it seems that all 
sorls ot things have hoppened to 
machines at one time Of 
onothef. from the faifly common 
Cup of coffee getting knocked 
over them, to a IV aerial gefting 
struck by iightr^ing ond the 
shock going right tt>rough ttre 
Spectrum where II blew out 
every circuit in the machine 

Sell-infticted problems 

However, oets of God opart, it 
does seem that o lot of what 
goes with Spectrums Is. os one 
com pony told US, "mostly sell^ 
inflfcted'' There are certoin 
problems, such as keys ceasing 
to function, that just crop up 
from time to lime and they're 
plain bad lucK but there 4s one 
cardinoi' sin that you con and 
should oiways avoid. Never plug 
Qnythimg (nto^ or remove 
anything from, the Sp«ctrtim^ 
pertpherat port while thft pommt 
h swifctved on. 

i know that sounds a btf 
obvious but everyone we spokA 
to ogreed that misuse of the 
edge connectof' is still the 
number one cause Of dead 
Spectrums, Borry Clayton o( 
Microtore in Bristol told us: 

There ore some problems 
that are very Spectrum spec If la 
They're caused molniy becouse 
fh© Spectrum wos buHl down a 
iowcost specification. It's often 
things that could be avoided t>y 
having a fuse here or there, as 




on the 064." As a result. th9 
Spectrum doesn't have some of 
the safeguards that are bullf into 
more expensive computers ond 
other types of eiectrfcoi 
oppltonce, and there ore no 
iDuffers' protecting the chips* 
which are the heart ot ony 
computer from the law 
electrical supply. On the other 
hand, as Barry cioyton odded, 
*T5ecouse It's a iow-cosi machine 
t!'s that much easier to repair, so 
it's o cose of swings ond 
roundabouts." 

AhiOther simllof problem thol 
can be avoided is when the 
alignment key on on interlace 
tolls out, causing a bad 
connection when the interface Is 
plugged In (tf you look ol the 
specTrum's edge connector 
you'il see a little notch cut out of 



the iefl^hond side, this matches 
up with a llttte bar on ony 
interface that is designed for use 
with the mochina This is the 
alignment key, a fairly cheap 
way of ensuring thol the proper 
eleclricot connection is mode 
when using any peripherals] 

Having a go 

Then there is whot^ known as 
"omoteurs having o go" The 
Quantum repair service told us 
that quite a lot of things go 
wrong the moment people stoft 
to take the cover oft the 
machine "Don't louch It — a 
computer in complej(ity is S/6 
times more complex than a car 
engine and there's very few 
people who could loke one 
opart" 
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Specialist 



RIEPAIR 



Guide 



Contact NicoTa Baty on 01-437 0699 



QUANTUM 

ELECTRONIC SERVICES 

SINCLAIR S^ERVICE CENTnE 

We haifi; the spnTS 'o! rcpairi !ci 

wncmuw'fi, ol. hickopaive, ihtchfjice i 

* Fr** mtmatn 

Pt»Ma phvna tlrit 

CM IT YOU WAUT TO OO IT TOU*«LFf 

4lMM*mE>ry ft H 

411BM»ir*fy tA.tt 

2H A CftI a K 

H pflC«« iHClUd* VAT. Pl*»* will tl » pAp. 

OUANTUM 

J] Clhr ArMtfr Covvnlrv, CVI 3MX. 

Ptmna: Covintfy ftUSI) 3t«» 



COMPUTER REPAIRS 



Spectrum. Comrniidort, AitiilfMJ^ 

A«Om, BBC ^tc. 

Fixed chftfge r^ptiin on All rnsket 

Please ring for details 

MCE SERVICES 

33 Albert Street Mansfield, 

Notts NG181EA 

TEL: 0623 653512 




FIXED PRtCE 
SPECTRUM 
REPAIRS 
£19.95 all inclusive 
Bring this ad for £1.00 discount 

Open 6 days a week 
Do not poti — p(ea»e phone u» 

0332 365280 

FIRST BYTE COMPUTERS 

10 Main Centre, London Road, 
Derby DE1 2PE. 



SPECTRUM REPAIRS 

FhI rthtMr t«rr(ci* by ciuaI*1h>(] pfigs . ivBrig* rppur 

For h*lB (H Mhrice ring 

H. S. COMPUTER SERVICES. 

Unit 2h The Orchard, W«ion. Pmlon. 
LancMhln PR< 1BE, Tat (0772) 6336«e 



WHY NOT 

ADVERTISE !N OUR 

NEWEST SECTION 

+ ADVERTISE YOUR 

REPAIR SERVICE? 

01-437 0699 



COMPUTER RELIABILITY 
CENTRE 

Deaf Computer Owner, 
Given ihe choice would you prefer to ^sv« 
your computer repaired fnSide art h&yr. 
6nti tiBvB it s.6nt back to you ihe same day. 
probably running the ri%k of it bfeaking 
down again with Ihe same ix similar fault 
withio 24 hrs of receipt, 

or would yoD prefer to wait a h'ttfe 

tongef and h*ve yOur computer go 

1h rough out unique validation and 

ricjorous environmental heat soak tests, 

wr^ich highlights any hidden weaknesses 

wrthin your computer, therefore, 

in creasing (he compulers 

RELtAaiLfTV AND LIFE 

EXPECTANCY? 

The decision is yours' We are sure that it 

will be a RELIABLE one. 
SpMtrum 4SK an f»Mit$ CltJH 

16K lo 4SK upgrade B4.1S 

4flK lo -tSK* C».K 

Spectrum -cE £33.{W min 

Amsffsd £32.00 mln 

CofrmodOre t34M mln 

S«nd cofnputffr oni/ * cheque io 

BYTES N* BYTES 

Block 1 4, Holden Way Donibrlille 

Ind Eat., D u nterm li r>e, F if e. Scotia nd 

KYIISJW. 

Tetephone: 03^3 a2457e 

Not* all compLjlcn c*try » all ino<nlh WMtimntf 



COMPUTER SPARES 

Stockists of tuMrangeof Sinclair pans 

TfBdeCounterOpen 

Mon-SalQ 30flm.'5pm 

P.V. TUBES 

104 Abbey Street. Accrlngtoi>, 
Lanes BBS 1EE. 

Tel: 0254 390936 

Telex: 635562 Griffin G 

(For P.V.) 



SPECTRUM 
REPAIRS 

From £3-£tfl >ncl all purts. Iibour 

■nd 3 month Guciranteft 

Phont tor spicmi piista! '#f«s 

MICRO FARE 

29€ Gloucester Road, Horfleld, 

Bristol 

Tttl: 0272 46575 



COMPUTER REPAIRS 

W« an* th« ^jprrn, haip^ iT rtM j $mcl#if c«niCMil*ra 

OOfVl wMlii' maASv on tilimarai - w« rat»i« Sincialf 

cofltpman at pncr <njp!efl iiiif'uinfi ptrli, l«botii. 

pMUOB, VAT frvi^FHK-iwrnr'ju'i Nn ruMan Clmniiaa] 

llvpaira gwtAt*«4 tor > ptoniliL 

SfMCtrum ................ Cia^S >ncp«rtt 

imr ,.., ,...,♦, tll.50 inc p«f1» 

te KRun ..,,....,..,,.. C^M trie p«ns 

M^CrodfW* .....,......■.■.•, £1J»5 inc p*rn 

mtcHica 1*11 ...... .. . , £-tS 7*> inc p«r4« 

BBC eWOO ' part* 

Euct'ofl ...,,.. na.n t ptnt 

XK Mcfnorv Eifian«i«h KM , ,... t1»W 

CofiKiutt/ AclKJaf* oMfa* oAAna $6r 

Ciir or »«nd wWl ldh«4u« or P o 

T.V. SERVICES OF CAHBRIOQE LTD. 

French's Road, Cambfjdoe, CB4 3NP 

T«i D233 311371 



MICROPOWER 

NORTHWOOD HOUSE 

NORTH STREET 

LEEDS LS7 2AA 

Authorised Servicing 
& Rdpair Centre 

TEL: (0532) 458800 



A 



MSTRAD 

CORN 
TAR I 



SPEAK/EASY COMPUTER 
SERVICES 

ALL REPAIRS TO 
SPECTRUM COMPUTERS 

* 3 montri full vwaranty 

* Fast reliable repairs by fully 
qualified engineers 

* Open 6 days a week 

* Late nights Tuesday 
& Fridays up to Spm 

* Trade repair enquiries 
welcome 

141 Merry Street, Mothenwell, 

Stralhclyde ML1 UP. 

Teh D6d8 53609 



NOBLES COMPUTER 
REPAIRS 

* Afl repairs carry a 4 month guarnrftee 

* Free estimates. 

* 7 days a week, 24 houj' answering 

service 

NOBLES 

14p17 Eftt(«ni EiplknMte, 
Sotrthend-on-Sea, Etsait. 

Tel; (0702) 63377/8 
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REPAIRS 




Keyboard problems crop up 
from lime fo Hme, and the 
quali^^ o1 the keyboard was 
always or^e of Ihe Ihfngs rhot 
Sine loir mo chine 5 were crlticsed 
tof in the past. Instead of using 
■proper' Ivpewriter style 
kevboords, Smcloir opted for o 
cheoper, pressure sensitive mom- 
brone, The iroubie with that wos 
thoJ If vou constant tv chose o 
particular key that got used 
more than the others [il, tor 



example, you afwoys chose the 
some key OS the 'tire" key in 
arcade shoot em ups) then you 
coutd literally wear the 
membrane out. Ihls led to ttie 
large market in odd-on 
tieyboards- When peopJe getting 
their mochines repaired 
dectded that tor a few pounds 
extra Jhey might as weif go the 
whole hog ond buy themselves 
an entirety new boord. 

That about covers the 
problems to which the Spectruiti 
Is espec lolly prone. Peripherals 
like the microdrive and Intertoce 
1 ore a different kefti© of fish 
altogether, although some of 
you might be surprised to hear 
that tepoir services dont seem 
to hove too much trouble with 
these, the genera 9 view being 



that they're OK "if treated 
propeFly" 

So despite the poor 
reputotlon that Sinclair 
machines had fdf reliability in 
their early days, the repoir 
com ponies seem to ogree with 
Sir Olive's own claims that much 
of the problem wos due to the 
weor and tear inflicted on the 
machines by their owners 
("butchered" was the word one 
company used), rather than 
poor quality control. The 
Spectrum moy not have that 
mony sofeguards built into it. 
and any moss produced item 
wiii throw up fouEty units from 
time to time, but os long as you 
don't blow 11 up yourseifyour 
Spectrum should stond you in 
good stead for vears to come 




1b« *cfo* e4<irf*«t»r m* m^^ wln*fpi!^ pari «f y»vr Sptelwm 



UK Repoir Services 

A8 COfvlPyTERS AND 
EUCTffONICS Ol'56a'7l49 



ACE SURE 



0*13-398266 



6UURING COMPUTEliS 

0746-266S39 

G BUNCE AND SON 062a^6df696 

CAPITAL COMPUTER SERVICES 

0222-461801 

CHtLTERN COMPUTE!? CENTl^t 

0582-455684 



GATWICK COMPUTEf^ 0293-26240 
GAZTEK COMPUTERS 0379-52327 

H^ COf^PUTER SERVICES 

0772-632686 

f.t WESTERN ELECTRONICS 

0225-705017 



I^ANCOMP LTQ 
MCE. SERVICES 
MICROaiY 
MICROFARE 
t^lCROMEND 



0612-241888 
0623-31202 

0203-382049 
0272.46575 

0733241718 



COMPUTER HOSPITAL 0964^43354 MICRO POWER LTD 0532-458800 



DIMENSION COMPifTERS 

063^57479 



fIRST BYTE 



0332-365280 



4MAT COMPUTING 0772-S619S2 



MICROSEN 
MICRO SERV 
MtCROTRIX 
MtCROWORKSHOP 



0236-737110 

0236-737110 

0204-398176 
061^^D54974 



NORTH DEVON MICRO CENTRE 

0271-4426Q 

VIC ODENS 01-403-1988 

VIDEO VAULT 061-236^)376 

ONE SIEP BEYOND 0603-663796 

PEAK 0429-233199 

PROMPf 01-836-7166 

QUANTUM 0203-24632 

R.A. ELECTRONICS 0502^289 

SCREEN! SCENE 0242-528979 

SPEAKEASY COMPUTERS0698-53609 

SPECTRUM HOSPITAL 0602*751153 



TECHNIFORM SERVICES 



THETfORD MICROS 



D934-843460 
0276^266 



TV SERVICES OF CAMBRIDGE 

0223-311371 

ZEDEM COMPUTERS 0234-213645 
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Fhardware & 
peripherals 

I Where to find the right 

add'ons and 
■ aacessorles. 

ADAPT ELECTRONICS (H-5(I4-2S40 

Ordinory 48K verstons of the 
Spectrum don't have an RGB 
output thai allows you to plug tt 
into Q monitor, so it you want to 
j&e one you'll need Adopt's RGB 
fnterkica 

ADVAHCED MEMORV SYSTEMS 

0925-413&02 

Makers ol ttve AMX Mouse. 



MA 
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m 
m 

m 
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79 
53 

66 

71 
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CHEETAH 0222-777337 

Joysticki, InrerfoceSv connectors, 
you nam© II; Cheetah moke l(. 
But they are best known for Itreir 
fonge of muslcol oddons such 
as the SpecDrum, Sound 
Sampler and thetr new MKS Midi 
Keytioofd, 

CLASSIFIED PRODUCTS 

0125-313131 

SuppHers of all sorts of cables 

ond extension leads. 

DEAN ELfCTROmCS Ui4Ar$»$6&i 

Probabiy the only suppliers of 
thermal paper tor the Aphacom 
32 printer. 

KEMPSTON DATA 0908-^90018 

As well as producing just about 
every sort ot Intertoce that youf 
Spectrum is ever likely to need, 
tfiey also do o neat littte mouse. 

RAM ELECTRONICS 02^2^50031 
Rom started out by making joy- 
stick Interfoces but they've 
recently branched out with the 
iimpressiue RamWrite printer 
interface (with built-in word- 
processor) and ttie Music 
Mochine Midi intetfoce that 
doubles as o sound sampler 
ond drum synth 

ROCKFORD PRODUCTS 

01-203-0191 

Newcomers to the Spectrum 
mofkei with iheir Dlscipie unit 
which is a combinotion disc; 
joystick and networking 
iniefldce 

ROMANTIC ROBOT 01-200-Sa70 

Producers of the Multifoce Orue 
urvit and now the Mutitace 128. 

SAdA SYSTEMS 04«62-2297d 

Hove the odd^:^r keyboard 
market cornered with o whole 
rar\ge ot keyboords at diffefent 
priced- They oiso do a nice line 
In printers and wordprocesslng 
&quipment. 




sir Cllv«> naw iU poftabl« 

TECHNOLOGY RISEARCH 

01-616-3S47 

TRANSFORM (H-654-6350 

Transform don't actually produce 
onyftilfig themselves, but they 
are one of the best suppliers of 
printers, monitors, utilities and 
Such like, and they are aiso one 
of the few places that can sllll 
supply microdrive cartridges 

TROJAN 0792-20M91 

Makers of one of (he better 
Spectrum llghfpens. 

V(DEO VAULT OM-236-0374 

General repairs company, who 
also supply Ihe Sinclair's 
Spectrum + upgrode kit and the 
old OK'tTonics keyboard — 
neither of which are generally 
ovo liable these days. 



Where are they now? 

AMSTRAD CONSUMER 
EliCTRONICS 0277-22$S89 

They changed the loce of the 
Spectrum with the 128+2. will 
they change direction with the 
+37 

CAMBRIDGE COMPUTERS 

0223-312216 

Followers ot Sir Ciive will 
undoubtedly want this number 
now that he's re emerged with 
the new 288 portable which will 
Initially be avoUable by maif 
ofdef only. 
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SOFTWARE 



A directory of British 
softwofe house contact 
numbers. 



ACtlVlSrON W^1-H<H 

The UK offshoot of o large 
American outfit, $o most of ttieir 
sfuH is conwerslons of C6d gomes 
such OS Ballbiozer, Hacker and 
their olMlme biggy, Ghostbusters. 



AOOICnVE 
AUIOATA 



0742-7557?6 



ADVANCE $OFnVAM 

0279-412441 

New software house made 
Impms^lv^ det>ur with Hardt>oll 

AfiGUS PRESS SOFFWABE 

0742-7S5794 

Software conglomerate ihot 
make^ o habit out o1 swallowing 
up smaller componies. 
Qudcl^silvQ, bolhlorier^, Bug Byte 
and A "n F are off members of 
the APS stable 



ARIOLASOFT 
BUBSLEaUS 



0732-35S962 



CCS (H-a5»^76J 

Strategv'Wargomes aren't 
porticutariv big business In the 
Ok morket, but CCS have 
managed to specialise in them 
without going bust. ?heir latest 
fefease, Vulcan is reviewed 
el&ewhere this issue, 





CCDEMASTESS 0295-«S426 

Promising new budget fabel 
formed by ex: Mastertronic 
programmers. 

cm. 0i'9«^239i 

Emerged lost yeof os purveyor ol 
Qood guoiiry odvenfures such as 
fne Boggjf and Drocuia 



eso 



0252-522200 




DOMAIlK CH-947-3626 

Masters of the licervcing deol, 
Oomork have been fesponslble 
(or such software cla&sacs as 
Friday The i3th. View To A KJtS 
and the Christmas success^ 
Trivial f^ursuit 



DUREU 



THE EI>OE 



Q823'544a9 



m-ui4mn 



ELECTRIC DREAMS 0703-229694 

Another ouffll fhafs tond of 
llcencirtg deals. Electric Dream^s 
tend to concer^frate on Wm tie- 
ns (Back To The Future Howard 
The Duck, etc), though onty the 
recent Aliens reolly dkd justice to 
the original film. 



ELlTf 



0922'S5d52 



ni 021^572901 

The arcade fabel faunched by 
Gorgoyle Gomes who hod 
previously eoncentroted on 
adventure gomes. Therets only 
been one FTL releose so for. fhe 
cracking Lighflorce but thereV 
more to come. 
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OILSOFT 0446-732765 

GHaoft's entire reputahon and 
business is based on the success 
of Iheir Qdvenlure crealing 
system, The Quili, which hos 
spowned a whole minMndusfry 
or budgef odvenlures. The QulJr^ 
getting a bit oJd now, so watch 
our lof the orrival of the new 
Professional Writing System, 

QAEMUN 0742-753423 

The software house that Monty 
Mote butll 

KEWSON 021943M39 

Andrew Hewson's outfit ha% buiit 
up a solid reputation based on 
pood gomes. The latest Is Steve 
Tufner's Rurvarama. 

HI SOFT 0525-718181 

Lotest product is the ZX Basic 
Com pi let 

INCENTIVE 0734^59167S 

Mokers of the GrophIc Adventure 
Creator. 

liVEL 9 0734-595759 

With no com petition fn sighi. 
LbwbJ 9 are our top adventure 
com pony. Their Middle Earth 
ond Silicon Dream trilogies or© 
Eondmar1<s in the flefd. These 
days they're spre<]ding their 
wings by doing link ups with 
other companres, such os Knight 
Ore; due from Rainbird in April 



fnduraiKB 




im 




MASTIRTROHIC 01-377-6840 

Fhe UK's top budget software 
house^ so succes^ul In fact that 
theyVe just gone ond bought 
out the once proud , , 

MELBOURNE HOUSi 01-943-3911 



MIKROOEN 

MICROSPHERf 

MIRRORSOFT 



0344-427317 
01-aa3-9411 
01-377^<Ji37 



OCEAN 0619-603488 

IHigh Output ot co!n op 
conversions and spln-ofts, 
Notobfe gomes recently. Cobra 
and Great Escape. 



,.-1 liwt^jy^ 






■♦- V 



PALACE 01-278-0751 

A subsidiary of the Pdloce Films/ 
Video outfit, Poioce hove tended 
to stick to a small number of 
good releoses such as the 
Cauldron games and the recent 
Antiriad, though they may be 
e?(panding In the future 

PtRANMA 01-836-6633 

An offehoof Of the MacMillans 
publishing com pony Best game 
to date Is the quirky Trapdoor. 



P$S 



020-3667556 



SOFTWARE PROJECTS 

051-42S9393 
Since making Matthew Smith's 
fortune with Manic Miner and 
Jet Set Willy, Itiey've had what is 
kindly referred to o& o "low 
profile," though their Dfogon Lair 
conversions show thot there's iite 
In them yet, 

TASMAH 0532-438301 

Makers of multifarious Tos — 
utilities such as Tos Copy Tos 
Prirvt. but most notably Tosword 
now in its third incarnation. 

TELECOMSOFT 01-240-8838 

Telecom soft is the little bit of 
British Telecom that owns or 
markets Odin, Beyond, Firebird 
and Italnblrd (who ore con- 
veniently protiled in this Issue). 

U^. OOLO 021-3563388 

Ciose runners to Ocean in the 
big league, \X%. Gold have got a 
variety of iat^eis under their 
wing, including marketing deals 
with Vortex. Ultimate and 
Advent u resort, as well as a 
seemingly endless store of W%. 
software waiting to be converted 
onto the spectrum. 

VtROiN 01-834-8341 

The sottwore arm of the Branson 
empiire, last year snopped up 
leisure Genius and thereby the 
fights to titles such os Scrabble^ 
Monopoly ond Scofextria 




%1 
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^^^■SU^KIPTION SAVINGS FOR YOU! ■ 
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Ikke advantage of thf 


^se fantasi 




^■^H 


ascription 


offers to th 


tic money saving sul 


magazines. Hurry, this amazing offer is for a 


limited period only. 






UNITED KINGDOM 




OVERSEAS 












(AecfriefAieiJ atriact post] 






Nomsi PrsC0 


Safe Price 


P!0&se Tick 


Normal Price 


Sale Price Piease Tick 1 


A&B Computing 


S2:^S^ 


£18.00 


D 


XO^^Or 


£20.80 


D 


Computer Gamer 


s^^m- 


£13.00 


n 


X24^5a 


£17.20 


P 


Your Commodore 


i^^m- 


£13.00 


D 


£24-5g 


£17.20 


a 


ZX Computing Monthly 


i^^m- 


£12.00 


D 


xiaTOcr 


£14.40 


D 


Citizens' Band 


iU^rfC 


£13.52 


D 


xzarOff 


ci7.eo 


D 


Ham Radio Todav 


£i?:6(r 


£14.40 


D 


n+:6<r 


£16.80 


a 


Electronics Digest 


i:A+r30- 


£ 8.30 


n 


iU4:0r 


£11.20 


p 


Electronics Today International 


XOSrKT 


£14.40 


D 


£23r5(r 


£18.00 


o 


Vjdeo Today 


il%^^ 


£13.52 


n 


£2hdcr 


£16.80 


□ 


Which Video? 


tl^rSO- 


£13.52 


D 


tikm- 


£16.80 


a 


Photography 


fj*^eor 


£12.00 


n 


il^kW 


£16.00 


a 


Photoplay 


iXhm 


£14.32 


i 


04^50- 


£17,20 


D 


Clocks 


SMm- 


£24.64 


n 


xafr^cr 


£28.00 


a 


Woodworker 


tx^^io- 


£13.52 


D 


£2hefT 


£16.80 


D 


Popular Crafts 


iXhm- 


£14.32 


n 


£2*760- 


£17.20 


D 


Winemaker & Brewer 


tl3rW 


£10.96 


D 


ii^hQcr 


£13.60 


P 


Aeromodeller 


t2&^^ 


£20.08 


1 ] 


s^»m- 


£23.20 


O 


Military Modelling 


IlfirKT 


£13.00 


u 


£24.6<r 


£16,80 


O 


Model Boats 


£iSri<r 


£13.00 


p 


£2a«<r 


£16.00 


D 


Radio Control Model Cars 


ilir^fl' 


£14.00 


D 


O^rstr 


£17.20 


a 


Model Engineer 


i2;h^ 


£22.00 


P 


xaarW 


£26.00 


p • 


Radio Control Boa I Modell«jr 


U^^f^ 


£ 7.50 


P 


fjj^w 


£ 9.20 





RC M &E 


tl^rBT 


£12.00 


P 


£2G^6C- 


£16.00 


p 


Radio Control Scafe Aircraft 








< 






Quarterly 


i^.^^m- 


£ 8.00 


P 


iUr^ 


£ 9.20 


D 


Radio Modeller 


l^&:^T 


£13.00 


P 


SMm^ 


£16.00 


a 


Sea Classic International 


£io.ae- 


£ 9.00 


P 


. ttSrSff 


£10.00 





Scale Models International 


i^zmr 


£13.00 


D 


t2QSQ 


£16.00 


a 


Your Model Railway 


iU^^C 


£12.00 


D 


i2&:m 


£20.00 


D 


(Offer ends 30th April 1987) 
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Brian Becket looks at 
the latest QL software. 



ZX Microfoirs conltnue to 
showcase rvew producfs 
all hough ll seems as )1 them are 
fess visitors each time. The only 
odvonloge to come out ol thts is 
the relative ease of walking 
around to see what's on of»r 
without oil the pushing and 
shoving through hordes of 
gomes nui$- There wasn't much 
new in the way of the OL either 
□t the most recent ivljcrolair, but 
arty news is good news these 
days and it is impressive how 
new products keepirig cofrnng 
despite Amstrad having officlallv 
seoled the cotlin. 

Digital Precision worked all 
night on d had the long-awaited 
Turbo^harge, son-of-Super- 
Charge megacompiler out on 
Itw doy. Although my review 
copy orrived o day or so afier 
the st^ow, I am sadly unable to 
soy much more about Turbo 
thort I sold lost month os 
unfortunotely I was sent the 
wrong size dlso 

I did. however, get Oigital's 
fknol benchmarks Tor Turbo and 
con f^oss them on os hot-offthe' 
presses news. According to 
Digital, averoge speed-up 
toctofs tor compiled code ore: 
[1) Integer benchmarks x84 for 
Turbo compared to xdl tor 
Supercharge, (2) Hooting point 
benchmarks 5c11.7 for Turbo 
compered to %12 for 
Supercharge. Digitars estimates 
lor its competitor QLibeTOtor are 
nil 2 ond •A^.S respectively For a 
■^uperbasic long program 
[Project Planner) . Digilol's 
estimotes ore QLiberotor k?. 

Superchorge x\2 Ond TgrbO- 
charge x45. For compaiing 
compiler speeds, Digitol takes 
QLiberotor as x1 and puts 
Supercharge at x 1.7 ond Turbo 
ot x23 Digitol was over the 
moon about the results and — 
up to the last minute — the 
programmers and designees 
didn't know how good a product 
they hod developed. They 
enpiectect Turbo to be os tost or 
taster then Superchorge but 
confessed to pure delight when 
the results come In. Turbo looks 
on excellerit piec© of soiWare 
Ond I tie company deserves 
every success with it. 

Making headlines 

Th* Fiont Pog4 Is not Just the 
titte of a clossic play ond a 
good movie but also a pockoge 
of QL software ottering desktop 
publishing tor a mere £22.50, 
Produced by GAP Software, the 
Front Rage ts o no-friHs program 
thof is tuily menu driven and 
enables the user to produce text 
ond graphic layouts rreefy and 
eoslly, It comes on one 




microdrlve ond works with an 
unexpanded QL but is designed 
to take advantage of disc, kAM 
discs, ond so on if you hove the 
facilities. The Front Poge Is 
designed to otfer a reasonably 
powerful desk top publishing at 
o bargain basement price to 
those who want to produce their 
own news letters, handouts or 
whatever. 

GAP'S MD hod read my QL 
obituary a few months back ond 
Told me that — while he would 
defend to the death my right to 
soy it — I ought to be taken out 
and shot. He hod noted a 
growing QL enthusiosm among 
church groups, school groups 
and such like ond I pointed out 
that this could be due to the 
fact thai the QL had reached 
rock-bottom prices in the last few 
months This combined with 
some ot the truly excellent 



wires plus the typewriter- 1 ike 
keyboard, Vou Just take off the 
old QL fopL slot in the new LED 
wires (the keyboard comes with 
O clear Instruction sheet) ond 
the new keyboard tails After 
replacing the screws, you're 
ready to go Ifs on impressive 
product and o good borgoin. 
There's no soldering to worry 
about — the only tool you need 
is a small Phillips-head 
screwdriver — and the result 
gives you a QL with a keyboard 
of professional quality. The main 
drawbock I found with Sir Clive's 
keyboard was the tendency to 
hi I two keys at the same time but 
SchOn's replacement avoids this 
ond you can type with on ease 
that's a pleasure by comporlson. 
The board's loyout is exactly the 
some (the tunction keys ore in 
red but (he rest is in the block 
thot we all know and love) and 



Q I COLUMN 



software ovoiiobfe (including the 
Fror>t Page) mokes the QL on 
attractive proposition to low- 
budget groups and others 
outside the IBM !ife-stvle. At the 
end of the day. he forgove me (I 
think] (or being o lOurnoUst — 
especially after I said that I was 
fully behind all small QL 
companies and users — and we 
ported OS triends. But the QL is 
dead and — unless somebody 
pulls ott a minor miracle with 
Amstrod, It's going to sfoy that 
way. This doesn't mean that the 
mochine won't be usetui to a lot 
ol people tor fong time or thot 
it's pointless to produce ony 
more new QL products but only 
thof It's out of the race in the 
markefplaca 

Speaking of new products, the 
keyboard stokes ore getting 
hotter. There wos one selling (or 
around £50 at (he f^icrolair It 
fust gives the old keys o better 
feel and frankly I don't think It's 
worth £50 so I don't plan to say 
ony more about it. Schftn hos 
won the race to get their first 
ond Its replacement boards ore 
now available They sell for just 
over £40 and you get o new QL 
housing with a new set of LED 



the boord Is compatible with all 
peripherals and software 

QL casino 

If you fancy running a smaff 
casino for yOur family, 
neighbours and anybody with o 
few quiid to lose. Pyromtd has 
just feleosed Super croupier at 
£15, You pfoy ogainsf the QL but 
there's nothing stopping you from 
letting the computer be the 
House backed up by your cash 
but this would be illegal and — 
OS QL owners ore an honest iot 
- the point is of ocodemic 
interest only There are six games 
on the program: roulette, 
blackjock. baccarat, carlo ^ 
olfo, poker and slot mochine. 
Personally. I like the Poker and 
the Bac caret becouse ive never 
had any luck with Blackjack or 
Roulette in reol casinos. 
Boccorot is a very enjoyoble 
gome {it can also be o costly 
one) ond its nice to hove o 
computer progrom to ploy 
against. It's a very good 
package (you even get Snoopy 
running around the screen to 
help out) and well worth the 
money 
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tw good Line Renumber 
program Js.. without doubt, one 
of the most useful programs that 
onyone could wtsh to add to 
their collection, However, the 
pfobfem with most utiiitles is thot 
they demand o tised posifion in 
memorv, and usuollv require a 
small iASIC progfom to operote 
them This is not the cose with 
this program — because it con 
be loaded to any convenient 
position In memorv at anv time: 
it also contains roullnes to tell 
(fselt where It is located In 
memory, and to renumbej' its 
Own variables accordingly It 
olso hos its own input routines, 
dispensing with the need for a 
BASIC control program. 

The routines in the main part 
of the progrom have beer> 
designed to cater for every 
Imogtnable sifuotion; ail forms of 
GOTO. GOSUa RUN. RESTORE and 
SAVE . . - LINE statements con be 
renumbered (Including 
microdrive). even when in 
complex conditional form. 

Add to this the data for 



10 PEM WMM W IilH i rHIMiWWUlIWi 

20 REM 4-I- HEX LOADER «« 

40 f?EK llUgWIUliMIWIIII i UKm 

50 CLEAR -^9999 

60 FOR r-60000 TO 61140 STEP 8 

70yPRINT F| 

60 LET CN£CK«0 

90 INPUT "Entwr byt«»:'i LINF 



100 \T LEM H«<>16 THEN PRINT ' 
Err^or in Ic^ngth*: BEEP .2,0: 60 

TO 70 

110 PRINT TAB 8tH«| 



A programming utiltty 
from Kenneth Baker. 
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various captions, and the 
originol^ renumbej^ routine, which 
is a mere thirty-three bytes in 
length, grows into a somewhat 
la roe r iTdO bytes! 

Before we can go any further, 
however, it will be necessary to 
enter the HEX LOADER program 
and the machine code The 
LOADER progrom has beer> 
designed lo ensure that the 
process of entering the machine 
code is error-free, reject (ng any 
lines that are not correctly 
entered, or in the wrong order. 

The HEX CODE is arronged in 
127 lines of eleven pairs, the tirst 
nine pairs represent the octual 
machine code instruct jonsi whilst 
the lost two pairs contain a 
checksum of the values in the 
particular Una If any other 
method ol input is used you 
should remember to ignore 
these last two pQlri 

Each line of eleven pairs 
should be entered as o 
continuous string, with one 
space between eoc/i pair The 
lines ore ii$fed in conveniertt 
blocks to assist with their 
locotion during input. The 
address to be Inserted in Line 4 
ot the hex looder must be tho 
location at which you hove 
decided lo enter the machine 
code, say 60000 lor 4SK 
machines. Line 5 sets RAM TOP to 
one less thon this address. When 
loading has finished the 
progrom should be saved on 
tape by using: SAVE "renumber'* 
CODE 60000, 1140. 

You con r>ow experiment wit^ 
the progrom by renumbering th 
HEX LOADER progrom Use 
RANDOMIZE USR 60000 (or 
whatever address you have 



chosen) and, if everything Is in 
order, a prompt witi appear in 
the lower part of the screen 
requesting you to ENTER 
STAimN<» LINE, STEP SIZE 

Tills requires you to enter two 
values separated by o comma; 
fot lowed by ENTER. The volues 
entered rtiust be such that the 
STEP SIZE is not greater than the 
STARTING LINE, although the two 
con be equoL Otherwise you 
con enter any values you like — 
1,1 - 999.99 - 9000.2 eta If you 
type In rubbish, illegol values, or 
ENTER wHh no values ot all. the 
system will automatically use the 
vatues 10,10. 

Directly the renumbering 
process has been compieted (in 
o traction ol a second with an 
average program] the program 
title will appear on the screen, 
where it wift remoin until a key Is 
pressed. The only restrictions 
concerning (he use of the 
program ore ttiat the first line of 
a program to be renumbered 
must contain a REM stole me nt. 
and corresponding addresses 
must exist for any commands 
Invoivmg line numbers: a 
stotement like GOTO 100 would 
be ignored it Line 100 does not 
exist, 

l^iormoliy, ossuming thot the 
program Is safely stored on 
cassette, it can be iooded to 
ony position in memory by using 
the following sequence; 

1. Choose a suitable address 
2 CLEAR oddress 

3. LOAD ■ ■ CODE address 

4. Make sure Ihat tirst line of 
progrom is o REM 

5. RAIIdOMIZE use addreu 

6. ENTER STARTING LINE, STEP SIZE 

Machine code buffs will detect 



instantly that the same oddress 
has been used for all thtree 
commands: this is permissible in 
this case because the tirst 
instruction in the program has 
the same code as the RAMTOP 
marker. LD, A,N RAMTOP can of 
course be set at any address 
you desire, provided that it is 
somewhere below the 
concerned- 
Display file 

It was mentioned earlier thol this 
program could be entered 
anywhere — it can also be 
stored In the Display File Cot 
address 190 OOJ in cases where 
rervumbering is on otterthought. 
or where you only Intend to use 
the program once. Vou wiJJ not 
need to use the CLEAR 
commond with this method, but 
you must use CLS lifsl. so try: 

CLS 

LOAD '"' CODE 19000 

RANDOMIZE USR 19000 

and the progrom will execute in 
the normoi way You will have to 
reload the program each time 
you use this method, os the 
program will vonlsh directty you 
enter o command, but the 
method does have mony 
advantages — principally that, 
because CLEAR Is not used, all 
of the variables are 'eft intocf. 
and you are not lefl with the 
unwanted renumber program in 
the computer once it has 
performed its brief tosk. 

If you do ever wish to remove 
the code from the computer, the 
fortowing commond Is 
suggested: 

FOR Ni£addr«»i TO 
addr»»B-l^1i40: ^OKE n.O: NEXT n 
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120 FOR G-1 TO 8 

130 LET BYTE ="16+1 CODE H«< 1^-48- 
17 AND H*< I > >-9" M +(CODE M«(2>-4 
e-*7 AND H»(Z) >"9-) ) 

14B POKE F-1+G,BYTE 

150 LET CHeCK=CH£Ck4B¥TE*e 

160 LET K«=H«(3 TO ) 

170 NEXT 6 

180 INPUT -Enter check digit:"! 

LINE C« 

190 IF LEN C«<>1 THEN GO TO 18 


200 PR TNT TAB 27;- 1 ** | C« 

210 LET DrGIT«CME:CI<>9«lNT tCHEC 



I</9J 

370 TF DieiTOWAL C« THEN PRIN 
T "Error in string - input again 
': CFEP .2,-12: GO TO 70 

230 NEXT F 

240 PRINT FLASH 1|*RCA0Y TAPE 
FOR SAVING" 

250 SAVE -(-©nuwber-CODE 60000,1 
140 

260 CLS 

270 PRINT FLASH i I "READY TAPE 
TO VERIFY" 

280 VERT FY "r*nu«ber "CODE 60000 
, 1140 
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an:ib4 

A4rU4 
AH 1^7 

AH.IAA 
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afiA?F[y*«7ia«i 1901 } 3 
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4 E3A0tMA4 9979334 1 4 
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JC7FD7?3l«F(!](I^A ) 7 

BBFnrnwrFIIFtWfTPI ) 7 

D3f PJ lCiraMlfr«7CS > 3 

I709J41ZDI13ZJII' » Z 

F4Pli4]4Cl tVFCDt I 3 

■«?0J3|BFDC] IVDF ) I 

7 1-CBTiA«A40:U77?:i } 3 

i0FeHi«ii0Hr-:^:(niF } a 

4^^4F■Hn:^■l47*n::^34 j i 

4(^7^47rHr4W4F4^ I 3 

7t;7BfS5n44**n«?(r>:l 1 3 

4*nA^TWin7inPFBflrt I fi 

tt:''tt}77T]HFB7 IHfl 1 ? 

IMFHF ) CDDF I m-IMm i 7 

MWp-WI-inFFFF'lAn* > « 

r^t^'^i-^yi^mi I i«i » 7 

HflriTima'iFi F I FFiFn > H 



Afl'^n^ ^■ilBtMI'SAF^FI TFf!F » S 

A«iT47 Fr?R19tA«?«l«<l«l«l ) 4 

A«4«l«l TFFFFTT'fit^BfllF-liAfl 1 T 

A«*4<m A9ntt^<»?'«?«l'9?«ft^ > « 

AJI4IA (t«l4trt«4 44nt^11lt?1. 1 7 

/,fl474 I nrA7tf I7««f^t|>4-t > fl 

4Mi4t7 nrFr innoFn4-<nFFf: 1 B 

A«(44* 7A1H:FC:Fn^linFFrA7 I 7 

A<I*44R Fn-^71«177ll>fFri I ) 7 

AM4^A IW^FriW***??"^!?!"* 1 * 

A«4m4 lF<Hi77l71RF777IK' t ^ 

A«4 77 Fr7AnFFrAFIH^7»F4 1 4 

A«4fM 7*?^TW: IB«7?1?^?T t 7 

MMfM 7*^7^7 t7^F^^ft'Hfl4 It 1 M 

MI4VA ^rN7Fi>i7F ir^^HiM^r} i ■ 

lM*94M FF0n7nf AFFHFTfVI. ) fl 

(Mm 17 FFFC;7«l«FFFO7ii0r J * 

i^«n?m FfF7?s#«fFrA7*Mi4 i 4 

fjt^76 FFFH7(i0rt7t7fFFaF » 3 

**I931A ?B*ArF«tl?BC:«FF:W. I 7 
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landscapes. 



elcome 1o the final parf of fhls 
series. Take a look at the screen 
dump included in this article — 
M% Is lust one possible output of 
Ifie pfogrofii listed her& As you 
can see. it has a numt>er of 
Interesting properties Firstly. It l£ 
o three-di mens ion aJ graph. 
Specifically It is a graph of the 
function. 

Z= SfNfl?! 

Where R = SQR(X^+Y^) 

The function, os well as the 
boundaries and scales of the 
graph, can be easily changed. 
The progrom is therefore 
COpOble of handiirig almost any 
three-dimentionai graph, there 
ore of course restrictions on what 
Js possible. The function must be 
of the form Z=HXy} - 1 hot Is to 
say. there must exist en 
oigorithm to convert given 
values of X and V to a single 
value of 1. 

fiut fxitice something els© 
obout the graph. Ridden detail 
reaUy is hidden. Anything which 
lolls behind a peok or ridge Is 
hfdden from view, and is not 
drawn on the screen. Of course 
— this isn't o frtje hidden line 
olgorithm. if cannot draw solid 
figures — M Is restricted to 
drawing one v^ry special l(tnd of 
three dimenslonol landscapes o 
graph of a function of X and ¥ 

The lost subroutirie m the 
machine code listing [the part 
labeJIed DEMO_.Ft^ at address 
82? A) is not octuoiiy part of the 
main progrom at all, (t is merely 
the oigorithn ior calculating Z, 
given X and Y. for the lunction Z^ 
3 SIN(R),'R (with fi - SOfJfX^^) 
You can replace. Of supplement 
this subroutine with simiior 
(unctiorYS of your own, providing 
you follow ttie RULES, which I 
shall now ex pi o in; 



10 RANDOMIZE FN G (-10 , 10, 10 , 1C3 
,1,1,40,33402) 

20 STOP 

30 DEF FN GCX»X,X,X,X,X,X,X)=U 
SR 33380 



RulG one — the subroutine must 
ossume that on entry the 
calculator stack is empty, 
containing no entries 
whotsoever 

diilo two — you are allowed to 
malte use of colculofor 
memories MO to M3. but 
memories M4 upwards are 
stricHy out of bounds, and 
must not be corrupted. 

Rule thr&e — sixteen ^memories 
altogether are used by the 
moin program, numbered MO 
to MR You will need to read 
at least two of fhem — 
memory ME contains the 
vorloble X, and memory MF 
contains the variable Y. Your 
algorithm must reod these 
memories whenever X ond V 
am requjred, 



Such a subroutine may be 
placed at any address, and 
therek>re it is possible to contoln 
a llbrory of such tunctiom in 
memory simultaneously 
Once such o function 
subroutine exists in memory. It Is 
then easy to drow the graph of 
it Figure One shows the BASIC 
progrom required to draw the 
screen image shown. More 
generally, Figure Two shows the 
&\5IC tine required to drow any 
graph: if is a use of the BASIC 
function FN G. requiring eight 
poro meters The lost of these 
parometers must be the oddress 
of the machine code subroutine 
tor coicuioting the Z volues, 
Figure Two exploins the purpose 
of each of the ©ighi parameters, 
with reference to figure Three: 
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Flgurta. 

Dff FK G(X,X,XjX,X,X,X,X) « U3l 55380 
RAMOKI^ FN C{X1,Yl»X2,Y?»XH,YH»Zscal*,PNaddr) 



''FNftjddr > address of machine code Jbubroutlna 
to calculate % valuee of function. 

— Zacale a factor by which Z coordinates are 

to b« niuliipllod. 

— S»e Figure Three, 
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which eKpfalns six of I hem 

dtogrofnoticollv 

Figure Three in fact shows o 
bare grid, wifhout a function 
imposed on tt. fVou could argue 
of course fhot ii shows o graph 
of the funclkon Z = 0. but that 
would be Irivlcil), This grid Is 
dorwerted Into O 3D groph [such 
as the one whose screen dump 
a shown] by elevating [or 
perhaps lowering) eoch point ori 
the grid by the Z value 
coicuiored tor thol point. The 

Sid will therefore '"warp"' into a 
ree dimensional graph. 
Although the scale for the 2 
o)cis must be included by hand 
as on© of the parometers ior FN 
G. the scales tor the X and Y 
axes ore worked out 
automaticallv by the program. 
The scales are chosen so that 
the groph fits ejtactly o cross the 



tecA 



full width of the screen ensuring 
maximum possible resolution. 

All you Qctually have to worry 
about is the range of vo lues 
allowed by X. and the range ot 
volues allowed by v. in tht$ 
progrojTi the X values range 
from XI to X2. in steps ot XH. 
white the Y volues ronge from V1 
to ¥2 in steps ot VH. so you don't 
necessarily have to start af the 
origin (ol though of course you 
con it you want to). 



Algorithms 

last's have a took at the moin 
program itself, and see how Its 
Qigorithm works. The first fhirtg to 
note i& that the graph is drown 
in two passei In pass one the 
lines parallel to the X oxis are 
drawn, and in pa*s two the lines 



parallel to the V oxls are drawn. 
In each case fhe lines (or to be 
more precise, curves] ore drawn 
from front to bock. It Is because 
the curves ore drown in this 
order that the eliminotion ot 
hidden detoil is possible. 

If ony port of a line falls 
behind already existing detolil. 
then the hidden port must not 
be drawn. By working from front 
to back this decision is easy to 
moke it a line is intended to be 
drawn above all other parailel 
lines, then the line wili be visible; 
and must be drown. On the 
other hand, if a line is intended 
to be drawn below ony ot the 
parallel lines, then It is hidden 
and must not be drawn. 

In proctlce, however, whole 
lines are not always either 
compieteiy above, or completely 
below, other detail, in practice 
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onfy porf of Q line must be 
drawn this means thai the DRAW 
Olgorithm in Ih© ROM is no good 
to U&, and we must rewrite one of 
our own. The decisiort process of 
whether an individuaf dot 
composing part of a Hoe is to 
be ptottecJ or rtot Is stiN. however. 
Iiemendouslv easy. 

What we do is to construct a 
tabiei at address 8000 h. of I00h 
bytes. JEoch entry in the toble 
corresponds to d pixel-column 
from the sci'een. Whenever we 
plot, or ottempt lo plot, a point 
in ttie screen, then we must 
ei^omine the table entry 
corresponding to the column 
number ot the point. The table 
contains the height. In pixels^ of 
the uppermost plotted point on 
the screen in the given coiumn. 
II the point to be plotted lies 
obove this point then it may be 
safely plotted and the table 
entry updated, it the point to be 
plotted lies beiow this point then 
it is hidden, and should not be 
plotted. H we now take a loolt ot 
the machine code liseir, we 
shall see this algorithm in detail. 
I shall explain the workings o1 
eoch subroutine as we come to 
It. 

Routines 

The first subroutine Is called 
G_PIDT (oddress 81001- This (S 
the subroutine which attempts to 
PLOT a point (whose screen 



coordinates are held In 
memories M4 and MS], It 
compares the coordinates given 
with the column tobte in the 
manner described above, and 
PLOTS the point only W it Is not 
hidden. 

The second subroutine i^s 
G_0RAWTO (address 8128). This 
Is my own version ot the Dl^AW 
algorithm ti will draw a line 
beginning ot the point whose 
screen coordinates are held In 
memories M4 ond M5, ondi 
ending at the poiint whose 
screen coordinates are at the 
top of the calculator stack, in 
the order X,Y Instead of actually 
plotting each point on the llnet 
however, it will subject each 
point to the G PIDT algorithm, 
above, to decide whether or not 
it is hidden, 

Next we have a nice eosy 
subroutine. G_CLEAR (Oddress 
81BB). All this does is to empty 
the column table ready (or each 
pass. 

The next subroutine Is colled 
G_CONVERT (oddress 8169). Its 
purpose is to convert three 
dlrnenslonot graph coo rdj notes 
to two-dimentional screen 
coordiriote$. it loiees the groph 
coordinates X and Y Irom 
memohes ME and MF 
respectively, cofcuiates the 
graph coordinate Z using the 
subroutine provided by the user, 
and will then proceed to 
calculate the screen 



Figure Four 

These ore the calculator memories used by the progrom, Note that the 
first six of these variables are multi-purpose, so that different variables 
ore stored there at different times. 

Any line-segrT^ent drown by the progrom is defined os being either 
"horizontal'ish' or vertlcQl-lsh", depending on its slope for "horizontoi* 
ish" fine Si the FORWARD coordinate is alwrays the X coordinata and the 
TRANSVERSE coord inote is olwoy$ the Y coordinate For "vertical-ish" 
lines the reverse is true, with the FORWARD coordinate being the Y 
coordinate, and the TRANSVERSE coordinate being the X coordinate 
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DRAW displacement in X direction 
DRAW dispio cement in forward direction. 
DRAW displacement in V direction. 
DRAW displacement in tronsverse direction. 
The ration dispTidispF 
X coordinate ot neicf point on line 
Forward coordinate of nex point on Una 
¥ coordinate ot next point on line 
Transverse coordinate of next point on line 
X coordinate of point to PLOT 
Forward coordinate of point to PLOT, 
y coordinate ot point to PLOT. 
Transverse coordinate of point to PLOT. 
Lower bound for X (see Figure 3). 
Lower bound for Y (see Figure 3). 
Upper bound for X (see Figure 3). 
Upper bound for V {see Figure 3], 
Step size dividing X axis [see Figure 3j 
Step size dividing Y oxi$ (see Figure 3) 
Amouni by which Z coords must be multiplied . 
Half of amount by which X and Y 
coordinates must be m uiti piled- 
Gene ro I X coord! note (30), 
Generoi Y coordinate (3D] 



coordlnotes p\o\X and p\oiy from 
the graph coordinates X. V and 
Z, using on isometric projection 
olgorithm similar to that in Part 
Two of this series. On exit, the 
screen coordinates plotX, ptotY. 
ore left on the coiculator stack, 
in that order. 

Then we have the subroutine 
G_PUOT 3D (oddress 81C4), 
which is used to plot the 
end points of the lines^ On entry 
the groph coord motes Xy must 
be stored in memories Mi ond 
MR The subroutine will convert 
these to screen coordinates 
before attempting to plot the 
point. 

G_DRAWTO .3D (Oddress 
81 EX)) is very similar. It takes the 
graph coordinates X ond ¥ from 
memories ME and MF. and 
converts them to screen 
coord inote$, ond then proceeds 
to drow a line from sceen 
coordinates M4.M5 to the point 
calculated, hiding any points 
which need to be hidden The 
Subroutine olso tests whether or 
not BREAK is pressed, so thot you 
con breok out the program 
before it's finished by pressing 
BREAK or CAPS^SHiFT.'SPACE- 

The subroutine G GRID 
{address BIOD) is the main 
algorithm lor drowino the grid. It 
is In three ports^ The first port is 
cor\cerned with Initialisation. It 
creates the sixteen memories 
required by the progrom ond 
initio I ises memories M6 to MD 
The values (or M6 to MC ore 
token from the coiculator stock, 
and ore the first seven 
parameters supplied by FN G 
The value tor MD hos to be 
calculated, and this is done 
here. The final two parts are the 
first and second pass of grid 
drawing- On eoch poss on outer 
loop vories ¥ (or X) for eoch 
curve, whilst on inner loop varies 
X (or ¥) tor different point along 
that curve Finally, the calcuiotor 
memories ore restored to 
normal- Hole thot on entry HL 
must contain the function 
subroutine address. 

The rinoi subroutine in the 

program is called FN GRID 

(address 826d). ond If is this 
subroutine which transfers the 
parameters suppi^tes by f N G 
onto the calcuiotor stock i^and 
the lo$f one into FiL) before 
ieoping into G_GRID to drow 
the actual graph. 

The subroutine D£MO„FN 
(oddress 827 A7 is not a part of 
(tie main program. It Is. rofher, 
on eicomple progrom. Intended 
to be replaced by your own 
efforts, OS described eorlier 

This program concludes the 
TECHNICAL GRAPHICS series We 
shall give graphics a break, for 
a while, but grophics enthusiasts 
ho we no feor A new series 
entitled 3DGRAPHICS is planned 
for the not'too-distont future Until 
then, there'll be some surprises. 
Good programming everyone, 
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Lettahead -f /Dumpy 
Bradway Software 
£«.50/£9.Q0 



■9'ecenlly. Carol Brooks bank 
gave some beauHtuI examples 
ol screen dumps, posters and 
tickefi wiih hinfs on how fo 
produce ihem {ZX. Feb S7), On© 
of (he difficulties of Ihisi sort of 
thing is that you need a good 
collection of dump routines to f)1 
vour pfinteriiinrerfoce combm- 
OJion, As there are lots of 
interlaces and printers, vou can 
be left with <:iuite o problem to 
get your masterpiece printed, 
sometimes soluble, it's true, but 
only it you ore prepared to 
spend a lot of time. 

Bradway Software have been 
producing programs fha\ are, 
llierolly, just the ticket Two 
programs, in parlicuior. sort out 
virtually all these sorts of 
problems, enabling you la 
product a variety of machine 
code dumps in on enormous 
range of pflnterinterfoce 
com Id I not ions. 

lettO'heod plus is designed 
primarily fo allow you fo print 
letterheads, labels or small 
tickets A special teoture lets you 
produce labels, three m a row if 
necessary, and a variant of this 
gtves you ready-outlined 
cassette iobels. 

Cassette, micfodrive or Opus 
disc versions ot the programs are 
ovoilQble for or\ odditlono! 
£150, Typical of the care token 
lo covef all oombinatfons is the 
irjciusion of o Wofadrive version 
on side B of the cassette; this is 
because the Walodrive uses 
much more of the Spectrum 
RAM for its system voriablea, 
butters and directories than a 
microdrlve, ond if was therefore 
impossible to include the 
Walodrive printei interface 
version within the main progrom. 

The program itself comes with 
a choice of five assorted print 
styles oiready available, and o 
further twenty replacements 
which can be selected from a 
menu ond tooded: or you con 
load in your own favourite fonts 
or use a fontediiingdesigning 
progrom [also supplied) to 
create your own designs. The 
progrom enables you to print fo 
ony port of the screen, in one of 
these fonts, put a box round it, 
invert an area, scroll any pari of 
the screen in any direction 
(grand it you want lo centre 
things), invert or erase an oreo 
and put in a grid fo help 
plonning, Ttie ort subroutines are 
pretty rudimentary [plot, draw, 
arc circle and rapid titi): this is 
not o substitute for o graphics 
program, nor was it intended to 
be so. Any SCREENS from such o 
program con. however, be 
loaded, ediited and used as 
port ot the dispioy: o scrotch- 
pod'memory is provided fo help 
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you with this and allow you to 
merge one SCREENS with 
another. 

A strength and o weokness of 
the progrom Is thol o large 
amount is in BASIC which means 
that it is very user Irierdiy 
(although system errors have not 
been trapped], readily odapted. 
ond, most important of all. con 
be restorted on crashing wi<thout 
losing the picture it olso means 
that cursor movement, erasing 
and printing to the screen ore 
Oil foirly slow. Qnd one would 
not wont to \jse this program for 
printing out many pages of 
lancy text 

The best feature is the way the 
program will deal with a huge 
range of prlnter/intertoce 
combinations. In addition there 
are hints ond tips lor dealing 
with "not quite Epson-stondord" 
printers including the Brother 
and Centronics GLP. and even 
the "not nearly Epson-standard" 
Smith Corona Fostext 60. for 
which o special mochine code 
patch Is included. All in alt. J 
found this to be o utility program 
which has hod a great deal ot 
thought put into it, is very well 
documented and, within its 
limitations, does what it was 
Intended to do with a minimum 
of user-hassle, and I would 
recommend it. 

Unlike lettaheod. Dumpv does 
not have built-in type fonts and 
design capabililles What it does 
is to assemble from its compre- 



hensive library of Short routines a 
fonge of stand-oione. relocot- 
oble machine- code screen- 
dump progrom s whicti will surl 
your prinfer.'inferface 
combmotion Dumpy allows you 
to choose between normal or 
sideways dumps, plain or 
shaded dumps, and there is a 
whole ronge of widths, heights 
and printer densities to choose 
from. In addition, one can 
specify on area of screen and 
use an auto-start to skip over 
blonk liines ot the storf or tinish 
of the picture 

It you have done something 
silly like tryina lo lacote the 
machine cocJe in the middle of 
the BASIC program area, a Jorge 
block warning op pears on 
screen, but you ore still allowed 
to proceed: in other words it is 
designed both for the nincom- 
poop and those who blind us 
with science. Finolly, you get the 
option ot soving the code 
ondor testing it, tor which o 
coloured screen is loaded. 

Agoin, this program hos been 
carefully put together with a 
comprehensive 12-page hond- 
book neatly printed in stiff cord 
covers ond including o helpline 
for those in need. 

Both programs are ovoiloble 
from Bradway Sottwore on 
cassette at iB.SQ for Dumpy 3 
ond £9 00 tor lettaheod +, micro- 
drive cartridges or Opus discs 
£150 extra, including post and 
pocking. 



ttlf^lllPf = current status 
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This month. Ton! Baker 
opens up a now 
channel to the lid's 
RAMdIsc foellfty. 



"W his Is the fino) part in Ifie 
Streoms and Ctiannels soiles^ 
and this is an article tor people 
who own either o Spectrum i28 
Of o Spectrum 128 +2. This 
month's new channel Introduces 
SERIAL FILES lo the 128K 
machines 

Peopf© who have tnleflace 
Ones and Microdrlves will 
olfeady be used to serial files 
on mlcrodrlve cartridge in this 
case you open a microdrive file 
either as a READ file (If the tile 
already exists on microdnve) or 
a WRITE flie [in which cose the 
file must be created on micro- 
drive), Vou can print fext to a 
WRITE file, and then CljOSE ond 
OPEN It [&o that it becomes a 
READ Uie] and you moy then 
Input your text as either strings 
Of numbers knto a BASIC 
vorlatJie^ 



RAMdisc 

RAMdisc files worlc In exactly the 
same way, except that you dont 
need on interlace One. When 
vou first OPEN a RAMdisc life for 
writing, o tiie with o given name 
is created on the Spectrum's 
so-called Silicon disc'. Text or 
numbers moy then be printed 
Into this file Once it^e channel i* 
Closed no more printing to the 
file Is possible The tile may, 
however, be re-OPENed a$ a 
reod-fii^ in whdch case whatever 
is In the file may be input Into a 
BASIC variable. 



As with rtilcrodrive files, 
RAMdisc Ittes must be ClOSEd 
once all Ihe data ho^ been 
printed to, of input from, the file 
If o WRITE file is not cfosed then 
some or all of the dota moy be 
lost. OS It will not be cleared 
from a special buffer, ii a READ 
file Is not closed then the 
consequences ore less serious^ 
however, each RAMdisc channel 
requires more thon VjK. which 
may only l>e reclaimed by 
closing the file You should 
always ciose such a file once 
you hove finished with it 

Once o file has been 
opened, it will appear in the 
RAMdisc catalogue, which you 
con venfy iDy typing CAT! in 
BASIC it is impossible to LOAD a 
RAMdisc serial file using a LOAD 
command, however It is possible 
to ERASE a RAMdisc serial file in 
the usual monner. by entering 
ERASE! 'lilenome" You should 
never ERASE a RAt^dlsc serial file 
which is still In use (ia which still 
has a stream attached to If). The 
mochine code progrom does in 
^cf protect itself from this 
eventually, so such an error 
would not be total, however - 
you will cerlQinly get spuhous 
results if you breolt this rule 

Silicon disc 

The key to how the machine 
code program works is the 
monipulation of the memory 
organisation known as the 
silicon disc or RAMdtsc, wh*ch Is 
normally used to sove programs, 
data, or machine code for o$ 
long OS the mochine is switched 
on, RAMdisc files are much 
faster than microdrive files, but 
the whole of RAMdisc is erased 
when the mochine Is switched 
off RAMdisc serial files will, of 
course, suffer from precisely 
these advantages and 
disadvantages. 



The RAMdisc memory itself ts 
primarily organised by the 
CATALOGUE, which is on index to 
oil files ^oved in RAMdisc The 
CATALOGUE resides in RAM page 
seven, it is effectively o stack, 
which begins at address 7EQFF 
and grows downwards^ with 
each entry totting twenty bytei. 
Figure Two shows the meanings 
of these twenty bytes, with IK 
pointing to the first of these 
bytes. At the end ol ttie 
catalogue stack Is a twenty byte 
'End-of-cotaiogue' marker, only 
three bytes ot which ore used, 
The system variable (SFNEXT) 
points to this marker, ond Is 
effectively the stack-pointer for 
this catalogue stack. 

So long OS we keep the 
cotologue in its required formal, 
we can manl'pulate the RAMdisc 
organisation itself from mochine 
code This is the aim ol this 
Issue's progrom. 

The RAMdisc files themselves 
begin In RAM page 1, and grow 
upwards through RAM pages 3. 
4, 6 and 7 (care is tak^n to 
ensure thot RAMdisc files do not 
coflide with the catalogue 
stock]. To avoid any problems 
with this strange page- 
numbering, oil addresses In 
RAMdisc ore "poge-coded". This 
means that one register will hold 
a page-code while another 
register-pair will hold an actual 
physical oddress. These page 
codes are 0. 1, 2, 3 and 4 
sequentlolly for RAMdisc fiies^ 
with page-code S being the 
conventional nolatlon for normal 
mK] RAM. 

Channel 'R* 

We shall coil our new channel 
"R". which stonds for RAMdisc 
serial-file This is not to be 
confused with the ROM's internal 
"R ' chonnel, which is used for 
Inserting bytes into normol f4SK} 
dynomic RAM. 
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R CHANTJn- 


irJJORKATIQH BLOCK 






Addreoa of RAKdlac fil« output roytine (*B93B). 


K + OOt 






R_OUT 




K + 021 






R_IN 








Address of RAHdiac file input routine (-B7D4). 


IX + 04» 






R_IiAME 








Name of channel (« "R"). 


IX + 051 






R_IDEN 








New eljarmel identifier (= 1254h). 


K + 07: 






R__CLOSE 








Addresa of RAWiac file cloae routine (=■ B960), 


K -^ 09! 






R_LEM 








Length of channel information block (= 021B). , 


IX + OBi 






R^CHBY'TE 








Pointer into buffer. 


IX + OBi 






R_CRRBC 








Record nxmiber within file. 


DC + OEi 






R_CHKAME 








Filename* 


n + I81 






R^CHFLAG 








Varloua flags, defined as followaj 
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Bit 
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if 


End-Of-File at end of record* reset otherviee. 1 


Bit 


Oj 






Reaet 


for 


a READ file; aet for a WRITE file. 


IX + 19i 






R RBCLEN 








Length of record within buffer. 


IX + IB1 






R^BUFfHl 








Buffer storing current record. 



Figun 1 

InternoNchannel'l?" Is quite 
jntefesfing in fact. It is 
pefmanenlly oTtached to stream 
minus-once. so to use It From 
machine code oH vou hove lo 
do is select stream minus-one as 
ttie current stream (by looding A 
*lth FF and colling address 
1601 h). It is impossible to use 
from BASIC Prior to selecting 
stream minus-one the system 
voriGble K CUR must be made 
to point somewhere into 
ctynomic RAM, Printing to stream 
FF will then insert charactefs into 
dynamic memorv at the point 
Indicated by (K_CURJ. 

Our new chonnel Is also 
called "R", but its use is much 
more exciting ~ ond of course it 
MAY be used from BASIC 

We requife a channel 
Intormotion block over VjK in 
size. Most oUhis 1$ in loci q huge 
0200h byle buffer. For reasons of 
speed, the butter is used most of 
the time, with RAMdiSC itself only 
being accessed once the end 
ol the buffer is reached. tl is ol 
course impoftoni to reoli$e thiot 



the locotion of o RAMdisc tile Is 
not constant — it may move 
eithei If another file is erased, or 
ii more bytes are inserted Into 
another RAMdisc serial tile This 
means that the tile hos to be re- 
located every time we wish to 
reod or write into it To sove time 
we make use of o temporary 
buffer ^^irtuolly ell of the time. 

Figure One shows the actual 
organisation of the channel 
information block for our R 
channel. Note that R_CHREC 
R RECLEN. and bll one of 
R_CHFIJVG are used only if the 
)lle is a READ file. The remaining 
variables are used for both types 
of file 

To inferfoce with BASIQ on 
example machine code 
program is appended to the 
end- Essentially a RAMdisc serial 
file may be opened by loading 
the A register with the streom 
number of the stream to be 
opened, whilst the octuai 
filename is stored in the system 
variable N._.STR1 at address 
5B67, and then colling the lobei 



R_ OPEN. Four oddltlonol entry 
points are Jncluded, labelled 
OPtN_4. OPEN „ 5. CLOSE. 4 
and ClOSE 5. Colling 0PEN_4 
will open a PAMdisc sefioi file 
called "fILEI" and attoch it to 
stream (our. Simiiorly. colling 
OPEN_5 will open a RAMdisc 
seriol file called "FILE2 ' and 
Qttoch It to streom fiwe. The 
routines CLOSE 4 and ClJOSE .5 
will ol course close these new 
chonnel s. 

This means thot the new 
channel moy eosUy be used in 
BASIC Take o look of Figure 
Three If contains a BASJC 
program which demonstrates the 
RAMdisc serial files of work, first 
as WRITE files, then os READ files. 
Try if — you may be surprised at 
flow tost it oil works. 

Of course you wont oiwoys 
want your files to be called 
■flLEr' or "FILE2"; and you won't 
o I ways want to use streams four 
or five, Ttiot is why the more 

general entry point R OPEN is 

included, which, as has olreody 
been staled, requires thot A 
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Filename* 


IX + OOj 


Sr_NAP1E 


rx + OAi 


Sf_START 


Page-coded address of start of file. 


M + ODi 


Sf_LEM 


Total nuirber of by tee in file, including tieader Info. 


DC + lOt 


Sf^EKL 


Pkge-Goded addreaa (>f byte twyond end of file. 


n + ijt 


SF_FLAG 


Reset unXesB ca.talo{^e inf oririation Incomplete * 
(ie reaet normally). 
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contains the sfreQm nymbef, 
ond IN STP1) c onto ins the 
lilename (wifh trailing spaces 11 
required). You will have 1o write 
vour own machine code lo 
patch any other combination 
into BASIC utilising this routine. 

The potentioi for streams and 
channels is limitless. 11 is 
theoretical I V possible, lor 
Instance, to hove o chonnel 
which utilises O PANDOM 
ACCESS FILE, or INDEXED flLE, in 
ftAMdisc — though the program 
would have lo be much more 
complicated. I have shown you 
enough of the potential use for 
streams and chonnels to whet 
your appetite a ijtile. and there I 
shoil teove you it demand l$ 
high enough, I moy return with 
more Good programming 
everyone, and may the lorce be 
with you. 



10O0 RiK WRITE FILE DEMO 




1010 RANDOMIZE U3R 4771 3 1 


REK OPEN #4,"R FILEI" 


1020 RANTOKIZE USR 47720: 


REM OPEH $^,*%JlhS2" 


1030 FOR I - 1 TO &12 




1040 INPUT ""J mim I 




1050 PRI»P Uii*l 




1060 PRINT +3?I»I 




1070 NBCT I 




T080 RAWWraZE USE 47756! 


REK CLOSE i* 4 


1090 RANBOKIZE USP 47740: 


REK CLOSE *5 


1100 RIK READ FILE DEHO 


• 


1110 fUSDOMlZE USfl 477tj! 


REM OPEN #4i"R_FILE1*' 


1120 RANDOMIZE DSR 47720: 


nm OPEN #5,"H_F1L£2" 


1130 FOSR I M 1 TO 512 




1140 IHKJT *4JA 




1150 IKPffT *5lB 




1160 PRlWr A,B 




1170 KiXT I 




1180 RANDOKIZE USR 47756 J 


REM CLOSE #4 


1190 RANDOKIZE USR 47740* 


REM CLOSE #5 


1200 STOP 
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EBRATDM 

In OPEK_KEW at addreas B06I> (Streajna ajid Channela Pirt Two, January lasuCt page 68) 

th€r* i» an instruction nii««ing. The instruction io POP BC (heat code Cl). It should 

be the eleventh Instruction of the routinsi occurring between OR Q and JR Z|0PEN_NI>(_2» 

Sony about that* 
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0ordon Hamlett reports 
from the front * . . 




le numtjef of wargom^s 
ovoiiciiole for ih& honne 
compuler has escofoted 
considerably over the ipst 
couple of yeors. There ore 
sev&fai ceosons why tha micro 
version of a gome is succeeding 
whereas its tfodiiionoi 'boxed 
game' counierpart had only 
llmlfed appeal. 

The obvious benetil I hoi o 
micro oWers is thai you don't 
neod a second perKjn it you 
want to play o game, Then, 
there is no need to set up 
thousands of counters on o 
board or work out combat 
results from a set of com pi looted 
tobies. The drudgery is alt 
handled for you. On the debit 
Side, computer worgames ore 
not yet as sophislicaled as the\T 
origlnol counterparts although 
the bolonce Is shifting ond, as I 
will point out later, there are 
certoln odvor>toges tn ploy- 
ability to bo goined on the 
micra 

Three gomes hove oppeored 
tor the Spectrum in recent weeks 
and Ql( three otter the buddino 
strotegist something ditferent. me 
first of thes^ gomes is Samurai 
trom CftL |£9.95). This is a one 
ployer game with three different 
scenarios and tfiree dirilculty 
Jeveti 

You take the side of a small 
bond oi worriers* trying to wipe 
out on enemy lorce of ossorted 
temple guards. The gome Is icon 
driven and starts with you 
sefecting your initial lorces, Vou 
have so many points to 'Spend' 
and eoch type ot warrior cost^ o 
yorying ofnounl. There Ore tour 
types to choose from — Ashlgort 
or tightly armoured iroops, the 
troditionol Joponese warrior the 
SomuroL o mourited So mural 
and the deadly Hinja. 

The mechonlcs of the gome 
are very simpfe and are 
bcsicolly move and tight. Ninjos 
musi be carefully managed as 



they are the only troops who 
con Qtlock trom o distance ond 
should be used wery much in hit- 
ond-run tactics. 

Samurai is by far the simplest 
of the tfifee gomes and wllf 



appeal more to the novice 
Sewore though! To air intents 
and purposes, Somurai Is the 
same game os Swords ot Bone 
trom CCS and it Is probobly not 
worth getting both. 

tamm at BrHqln 
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Movfng forward a ^ew 
hundred years brings us to 1940 
and PSSi BaHls of BHIain [£896). 
Hirier had comrrkonded Goering. 
t>js heod of the Luttwaffe, to 
destroy The RAF prioi' to a 
planned mvasion of Britain. Due 
to the PAF's mecigre resources, 
Just obour ony tactic would have 
worked provided the Germ oris 
hod mointoined it, In practfce, 
Goering decided Ihot his 
methods wereni working ond *o 
switched hts t&rces to nJghl 
bombing major cities. 
Horrendous tf>ough fhe bliti vras. 
there was no way It wa^ ever 
going to destroy the British 
plones tor the Sim pie reoson mot 
the Spitfires and Hurricanes 
new»r flew ctX night! 

There ore three motn 
scenarios tor you to fry- Ti^s 
Iroining game gets you used to 
commonding the forces of your 
di&posal by simufatlng a light 
fOid. In Blitzkrieg, ttw Germons 
throw everylhing they have at 
you but only lor a period of one 
doy. Finolly. there JS the much 
tonger compoign which is 
piioyed over thirty days. There 
ore olso optionol arcade 
sequences in which you con try 
shooting down Messerschm^dts 
from the coftitort of your Own 
mess room. If you choose this 
option, how well you do in your 
own personoi combat direcNy 
affects the outcome ol o 
particular battia This is fine for 
orcode fons but those of you 
only interested In the strategy 
elements shouid leove wei:[ 
alone 



The gomepfoy depends on 
you making a iol of very fast 
deci$ion$. A$ tt^e Germon forces 
Stort to appear, you must 
scramble squodrons to intercept 
them. After combot or o 
prolonged patrol, a squadron 
must be landed in order that W 
con refuel ond reload. Failure »o 
monitor the slotus of your 
squadrons wiii resutt fn them 
tjecoming dispersed and un- 
ovQiloble to you fof o period of 
time Airtieids cjoslng becouse 
of the weather odd to your 
problem! 

Agoin. a fairly simple gome 
to ploy but as any one who hos 
ever fried to Juggle will tell you, 
it is very eosy to throw a tot of 
boiis up into the air at onca If l$ 
o d I He rent matter to keep them 
there 



The tinaf game this month Is 
VulcQfi (£8,95) from CCS. This 
simulates the Tunisian compoign 
of 1942-43 ond Is by tor the most 
defobied of the three games on 
offer Control however remains 
sfraightforwcrd ond is oil menu 
driven, 

There are five dif^rent 
scenarios designed to losl 
ony where trom half on hour to 
sixteen hours. Vou can choose to 
ptoy either fhe Axis or fhe Allied 
forces and the game con be 
played ogamst either o 
compuler or humon opponent. 
The 128 vers ton otters several 
other options including o 

Vulcon 



debriefing mode, several 
historicol whafif' vanofions and 
no need to retood any doto 
otter every game (necessary on 
the 48K Spectrum due to 
memory restrictions]. 

One feature not availobiie on 
board war gomes for obvious 
reosons \% that of hidden 
movement by the enemy Enemy 
units are only discovered literally 
when you bump into them. There 
ore severa! ways of moving your 
troops. Normal movement, 
assault and travel. Assouil 
means thai o unit wili go oil! out 
fo gain Its objective whereas 
iTovet is very defensive — you 
can move only along roods (at 
double speed) but ore very 
vulnerable fo aftock You can 
olso choose to hold o position 
or fortify it. 

Terroin ploys on imporiont 
part In fhe gome Not only does 
M effect the rate of movement, 
but also how well o unit con 
ottack from or defend o position. 
Combat Is decided by many 
factors including fhe strength of 
o unit, how weif it is supplied 
ond the weather. Supplying your 
units IS Q vital element in your 
strategy ond you should olso 
make good use of ony olr poM^r 
that you have, either to deiiver 
on air strike or reconnoitre as 
you fry to discover fhe enemy's 
poslfiona 

Vulcon is very well presented 
with on excellent instruction 
booklet giving players hints and 
(he hisforicoi background fo the 
compalgn. Highly recommen- 
ded fo serious sirateoisfs. 
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Peter Sweosey having 
some problems pigeon 
holing this month's 
unusual adventures. 



ff= urtmv otd month: none of the 
games lor review ts entirety 
conventlonol Imogfnotlon — 
onother cheapie from prolific 
author Peter Torrance — is four 
mlnl-gomes in one — yet \$ tih© 
closest to cofiwentlonal. 

The Growing Pains Of Adrian 
Mole fs another Level 9 multi- 
choice adventure. In the post 
these hove been bought to us 
from Mosoic but this time the 
aome comes courtesy of 
Ri chord Branson's Virgin Games 
— Mosaic billed as 'producers" 
I hope this continues os a 
portnerehip; while Mosaic have 
been responsible for some 
commendobiy unusual 
licencing dec is ov&t the post 
lew yeors, their advertising has 
been for too subtte for the 
gomes fo ochieve the high sdles 
tnsy deserved, 

Third curiosity Is The inherit* 
once irom the cross-Chonnei 
software invaders of Infogrames. 
It Is so hard to ctosslfy, f almost 
reviewed It elsewhere in the 
mogoztnet. Bui while it's not 
straight odvanture (no text Input, 
nor much to read), nor Is It really 
on arcade gome (no finger- 
reoclions needed). In the end, I 



decided categorising games is 
o bit futile anywoy — so I 
reviewed it here, 

Tofking o1 France's finest, 
rnfogromes hove a very ir^terest' 
Ing product lined up for release 
ioon. Murder On Th© High Seas 
is a complex adventure 
feotijring 40 Character^, includ-^ 
(ng suspects to question, but 
what especially appeals to me 
Is the packaging, Included with 
the game will be evidence — 
such as cartridge cases, hair, 
newspoper cuttingsi ink — which 
you con examine when It's 
referred to in the game Such 



packaging odds greofly to the 
atmosphere of on adventure, 
ond IS standard with games from 
Infocom (the world's leading 
adventure writers — unforlu* 
nately only for disc based 
machines), and quite common 
among American companies. 
But Spectrum odvenfures hove 
virtually never seen anything like 
it. The closest ahempt was the 
originol relea*e of Vollcyrie 17. 
where you vwere given some 
documents, o styhsh badge ond 
oudio messages, containing 
Information vifol to the game's 
completion. Runestone has a 
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map and short sfory. while 
featnbird's rocenf adventures 
included short newels; but these 
are nowhere near as exciting os 
whol Intocom normally offers 
(with thek recent Te\&a$& leather 
Goddesses of Phobos. tor 
example, a scratch or^d sniH 
card VW3S enclosed, tof reterence 
01 certotn points in the QOffiG, 
otong with 3D glosses to read a 



special comtcj. letTs hope 
Infogrames set a trend . , * 

Users of the Grophlc 
Adventyre Creator will b# 
interesled fo learn that Incentive 
has published 'The GAC Adven- 
ture Writers Handbook" Os o 
supplement to the monual. It 
resembles a club tonzina but 
contains useful InformaMon: there 
are clearer explanations of the 



program'^ more compficated 
functions, guides or\ how to use 
the program best and notes on 
some of its foibles. 

There's atso o short but 
excellent introduction on how to 
write a good adventure, 
covering similar points fo the 
ones I often expound on these 
very poges^ The handbook costs 
£1.25 from the tncentive address. 
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starting this morith with 
(Jamjom's htghly recommended 
but tricky Ttrrort of "I*anfo«». 

Both Mike Pulpher and Keith 
White ore being foiled by the 
Fonglizard, Simply follow your 
country code: CLOSE GATE 
behind you. To catch the dog, 
Keith, you must PART the brothers. 
Make on© take the sack to the 
lido of the Temple, and PUT 
SACK INTO hole! Then moke the 
other enter the temple, CIDSE 
DOOR and attempt to CATCH 
DOG. The mutt should run 
through th© hoi© in the wall — 
Slroignt into the sockl As tor fhe 
well, SHINE tjiKNTERN down It to 
see th© rungs Get Lobo to telch 
the Tempt© door and drop It 
down the well, When Scarn 
climbs down he win find if hos 
broken into planks^ which con 
be used to build a bridge 
across the river. 

Zzz2 Is not the sort of noise 
vou should rrioke when reading 
this column, but it is the title of a 
somewhat unplayable Master- 
fronic cheopla fwliss L. V Burton 
from Clapton cannot board the 
bus having passed the 
crocodile; even though she has 
the bus stop sign. A question of 
precision vocabulary I suspect. 
ERECT SIGN, STOP BUS and GIVE 
MONEY. 

Stephen lnwrence canr»ot 
find the magic scissors or the 
key in port three ot iomd Of The 
Rtngt. ENTER FORGES to find the 
iotter, while the former are found 
in the bor, W from the headless 
statue (you It hove to kill the 
Kremlins tirst) 

Dead End Quest 

Nell Tolbott 1$ flummoxed by 
Melbourne House's rather good 
Mordon% Queit (or is It Master- 
Tronic's now?), In the deserted 
beach he wonts to stay under- 
water. Head out and CLIMB INTO 
boat, go down and, os yoiJ 
suspected, you')) find an 
aqualung. Then, to prevent sufk>- 
cation. N,N.N,SE.U.SEAN,E and 
FILL AQUALUNG Progress In this 
sector will find you the spray 
paint you need in the future: 
you'll also find someone who 
wants that newspaper you asked 



about (though how It doesnt go 
all soggy Is unexpfolned). The 
keypad combination, Incident- 
ally, is 8375. There's no need fo 
unlock the doors In the Roman 
vlita, Indeed there^ no need fo 
enter It, ot least not to complete 
the gam© 

Andrew McMosfer wishes to 
poss fhe television camera in 
SeobaMi Delta. >fbu need to 
throw o pancoke at it! How do 
you make o pancoke. you cry? 
You'll need fhe hen's egg {blow 
a chewing gum bubble to vrake 
the poultry), and the bowl, which 
ts on the conveyor be it If I 
remember rightly Examine the 
kitchen shelf and toic© the flour 
from it, then open the fridge to 
find the milk. MAKE PANCAKE. 
COOK PANCAKE. GET PANCAKE 
(how you manage to carry It 
oround without it tailing to bits 
or sticking to your hands is nof 
explained — realism Is not a 
strong point In this gome). 

Marcus Beer wishes to klK 
Sfripe in that anorchic 
odvenfure, 9r«imllnt, hoving 
already blown up th© stora As 
the gos exploded, fhe not-so- 
cute one should have rushed 
owoy and knocked you over. So 
FOLLOW STRIPE and he'll lead 
you to the swimming pool, You 
should have drained this earlier, 
so when Stripe dived In to repro- 
duce he will have knocked 
himself out, GET tfie unconscious 
fiend, head UP then go east. 
Dawn will break — and you 
know how gremlins hot© light 
... To rescue Antman In The 
Hulk, first PLUG EARS. HOLD NOSE 
ond CLOSE EVES, Then GET ANTS, 
north twice to fhe underground 
room, go through the crock and 
they will attack Ultron. As for 
Valkyrie 17, if you go to th© 
Carpathians In the toxi, you 
won't be oble to poss the guord. 
However, where fo really go in 
the taxi, is onswered by solving 
the other protDlem Mo re us asks 
about — how to use fhe 
telescope. Vou need to INSERT 
RfNGPULl In the slot, then TURN 
TELESCOPE for your d©stl nation. 
fThe ringpuli comes from fhe 
con In the fountoln — kill th© tlsh 
with the liquid). 

Gremlin Gripes 

H©lp *or Simon Fuller with th© 



some gome: to steal fhe lamtx 
just take If, then give the butctier 
that small lead box from the 
bedroom sof© (you know, th© 
one with fhe glowing stuff in ItJ. 
Simon also asks for help witti 
about a squill Ion other 
adventures, so here we go In 
Project X. The Microman he 
cannot escape the car CLIMB 
SEAT BELT WIND HANDLE ond OUT 
(take fhe lighter first) In Draoula 
Part IWo (I hope you're over 15, 
Simon) progress from th© first 
iocofion is obtained like this: 
LOOK AROUND LOOK OLD 
WOMAN and LOOK EYES. Take 
what she offers you. bui hide it. 
In Th© Final Mission. Simon wants 
fo avoid the slime In toct, 
dealing with the gi^een stuff will 
solve you onother problem if you 
prepare properly, fake the straw 
[from the northern corner of the 
large cellj and use if to fill fhe 
one Inch gap at the bottom of 
the door Making sure you hove 
th© soap (from south of the greot 
pillared hall], go to the chamber 
with the rising, damp breeje^ 
and head upv Into the cubby 
hole Waif until you hear a 
splintering sound, then DROP 
SOAP Nof only will fhe slime 
have been cleaned upi but It 
will hove smashed the door tor 
you! As for the native woman in 
Etplonoge Island (a game 
banned by WH, Smith for one of 
its responses [), you must give her 
the beads. 

Simon asks many more ^ 
questions^ but space is runniirg 
out. so we'll save those for next 
time, 

Peter Sweasey for Poet 
Laureate 

"If you're stuck in a gome 
And your hair's oil torn out 
Then remember my name; 
Just give me a shout I 
Fill In th© coupon 
It's as easy as pie 
Send It to Mind pi ay (well you try 
thinking of a rhyme for coupon^ 
And to solve I will fry," 

(Er. I think you better stick to 
reviewing, Sweasey — Ed). 
PhilistineiA few rules: British 
correspondents, please enclose 
o stamped, addressed envelope 
if you want a personal reply 
rother thon waif some monltis for 
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fhe magazine to come out. If 
you Qfe writing from abrood. just 
enclose on envelope — I'll odd 
Ihe postage- I try to respond 
wittiln two months but I can Joke 
longer (on the ottier hand, you 
might receive an Immedlote 
reply), I ONLY D£AL WITH 
ADVENTURES, Not arcode games- 
nor technicot problems (write to 
Crosswires. about those): nor 
ore ode adventures (Gargoyle 
9Qmes included, not even 
Heavy or The Mogick) Pleose 
put the name ot the gome 
you're writing oboul on the boclt 
of the envetopa And PLEASE 
don1 write letters asking for 
general sotulions — t just don't 
hove time to write these out kjr 
everyone. [They can be 
obtained, however, from good 
odvenlure c^ubs), Finally. ' don't 
odvise you write to me with Level 
9 problems. Their hintsheets ore 
really much better fhon onything 
I could offer, so any Level 9 
questions come way down my 
|l$t of priorities. 

The address for problems, 
critical oppreciatlons and offers 



'^ 



Title- 



Compony: 



Problem: 



'**«M«*kMl 



■■♦*PM-Hi«^»+-H-tn 



I can help solve: 



Name;. 



Addre&K. 



for publishing rights is: fvfindplay, 
ZX Computing. No 1 Golden 
Squara London Wi;? 3Aa How 
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many other magorines solve 
your problems like this AND keep 
you Culturally entertained? 
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THE GROWING PAINS 
OF ADRIAN MOLE 

ViMin 



Like Ih© llrst Mole gome [pub- 
lifhe^l some time ogo). iihi; ha$ 
been pr oorommea by Level 9 
ond Is in a vefy similar style (the 
OlVe also used tor The AfCher$) 
Ju^ in cose you've been spend- 
ing the post few ■j'ears witti your 
head in a bucket. Adrian Moie 
is on ongst- ridden teenoger 
who thinks ihe's C3 tfendy 
Intel! ectuol (in toct he^ r\Qive 
and, Ironkly, squore), ho$ 
squabbling, unemploved 
DO rents and loves precocious 
Pandora. The pfienornenally 
successful books (which 
spawned h^gh-roring televisiofi 
series} w^ere in diory tarmat 
(whicn the gome retoins). the 
OJOwIng Ruins see$ Adrian wiJh 



'O' l^evels approaching, ond is 
set arourvd 1982-3. the time o* 
Ihe Faiklarids war. 

the gome is in four loodii 
each 0601 ing with severoi 
months ol Ade's life Excerpts 
trom his diory scroll up (there 
ore some grophici, but they're 
well down to L^vel 9's abomin- 
able storkdard. abstract beyond 
beliet and best turned ofl) untlL 
after cenoin situotioni you must 
choose one ol ihtee options os 
to whai Adf ion con do This mov 
well have ihe eflecl ol causing 
mOfe options to appear, as a 
whole sub-plot is pursued. The 
aim Is to make Adrian os 
popular OS possible (there^ a 
percentage score ond o 



I ^ FaJTim' JJIF *'i^ L^ i T jTxV Y I* 



S^IET 





HEAR! 

1 1^ i/^utj truu u£ 



I F« br u ! . I I 
I fc 1 ct card ■: a Ml > , oi y r<i .;. ' f . - , 

t o d » y - W b -I J f r I ^ ( .:' 

V' -■- ' ■■ 3 I- <t . 

o n t ' » I h a » o I. I •:< w i n 9 r 

1 J ignore it. i - 1 1 1 r 1 . . 1 
add r e i i «£<d '. o !it+, . 



fating): or you could try to da 
the opposire! 

i don'l think you'll under- 
stond this gome It you know 
nothing obout Adrian Mole, os 
there's no explanation in the 
instiuctjons about who the 
chorocfefs you'll encountef ore 
You don't hove lo be a Mole 
lbr>atic to appreciale the game 
though; I'm certainly not. yel \ 
enjoyed it, 

I think Ions of tl^e Isook will 
enjoy the game due to the 
chance lo make Adrian act 
dittefenliy trom the way he does 
on page However, this moons 
programmer Pele Austin hos 
had to add totoiiy new sltu- 
aifons (the results of ditterenl 
choices); unkjftunoteiy some ol 
these are not at all In the siyEe 
of the book. Whol reolly 
onnoyed me was his total d(s- 
regord tw the book's scrupulous 
period setting (i I iso diary, aftef 
oil). I wasnt very for from 
Adr Ion's oge m 1982. so I wos 
quite nostalgic a I Sue Towns- 
end's references to events such 
0$ the start of breokiost tele- 
vision (setting the olorm eiftro 
eariyi). Then it's ruined with o 
reference to DIrly Oen fEasJ- 
Enders begon m 19&S lor good 
ness soke'); Or giving Ihe option 
to see Jaws or Superman at ihe 
cinema (boih were films of the 
seventies that wouldn't have 
been playing in 1962). Mr Austin 
should hove done whot oil 
good authors do — research 
what he's writing oboul, I wos 
ai$o puziied ot some of the 
ehonges he mode to Sue 
Townsend's ortginal text. While 
iighl memory obviousfy 
prevents the computer version 
being Identical, in some 
insionces Pete Austin hos 
changed little detoils — tike 
who said what, or a person's 
reoctions — yei riot mocie the 
diory entry noticeobly shorter. 
Why? What gives Mr Austin the 
right to lorn per with wrtot many 
fee! Is a modern dossil 



As i just hinted, the major 
problem with the tronsillon trom 
book to gome is ihot due to 
memory restrictions, the text is 
severely pruned. This means 
many ot ihe little observations 
Ore lost, along with much of the 
detail (such as letters), yet it was 
this detail which I tiked so much 
with the book. ¥au coutd reod 
the book while ploying the 
Qomet, but that seems a point- 
less exercise I can1 help feeling 
this project should never have 
been ottempled on cossette — 
disc should have been used 
(even if o Spectrum version was 
thus mode Impossible), ond the 
complete boak tronsferred 

One ol the problems with 
The Archers gome wos contro 
dieting sForyilnes — a chorocier 
you hod sent owoy would 
immediately reappear This 
doesn't hoppen with Adrian 
Mole mosiiy becouse lew of ttve 
decisions are of long term 
importance, it this game was 
more sophisticoted, one 
decision coufd utterly alter the 
rest o) the odvenfure, parts of 
the plot iDeing mode corn- 
pi elely unfeosibie Again, o 
possibility if disc hod been 
used 

As with The Archer\ Grcnving 
tains has questionoble du^- 
bility Since offer playing several 
limes you'll how© seeri oil it has 
to ofler. The game is a fun exjen- 
si on of the books, and should 
offer some entertainment, 8ut I 
feel fhof because it was impos- 
sible to do full justice to the 
original text (le print ii all}, the 
project should not hove been 
ottempfed. 



IjuuIJ 
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IMAGINATION 



Flrsbird 
ti,99 




W)ma irflo like rhat. Flrebtrd ore 
s^«lHng fh^m selves up for 
criHc^lvn. Indeed. I wos go^ng to 
slah Ihis review by tefling you 
how ulterlv devoid this produc:t 
\% □( ony original ond crealive 
thought — but ihen I di^cc^^efed 
on end&oring and unique 
f«Qfur«. which n^de ihe rule o 
lirrie more Justified than t firsl 
thought. 



The gome starts with you 
silting in Ironi ol rour connpufer: 
you insert on uniabeile-d d"lsc 
[somewhat unlikely witti the 
Specffum buf never mindj pur- 
chased from o bargain box 
and ore presented with o 
choice ol lour gamei. Choos- 
ing one of these — o spoce 
odventure. war game r^^lci 
Over Margole"), a fonlasy 



adventure ri^rds ot HaTt test 
Nine'! ond a platiorm arcade 
gome — drows you Ihto the 
screen. (A recap tor ihe con- 
tused: this Is fotir mlnl-adven- 
tures in one) Plniching your orm 
brings you bock to reolity. 

In <an age where single 
gomes are u&Ing severol loads 
in order Ip provide more game^ 
play, sOMfol oannes In a single 
load seamed a sironge ideo 
NecessMy of memory means 
each has only a handlul ol 
locoltons. What prevents me 
trOfn utterly slatirig I nxagi nation 
Is that you ore not supposed lo 
ploy each game as an Indi- 
vidual odventure, rather mc^ 
constonilv bt^iween them, 
taking objecis Jrom one 'game' 
to another This gives the prob^ 
I em solving on engoging new 
angle. 

OlherwI&SL tmdgi notion \% 
unsatisloctory. It's WRmEN by 
Peter TOPRANCE fSeobose Delia 
etc) whi<:h means the return OF 
those IRRITATIN9LY random 
CAPITAL letters In the TEXT It 
bears all the other hollmorlts ol 
his adventures^ most notabty a 
sort ot childish reel, os ii were 
written by a twelve year old 
simplistic ie3(t, lougtiobiy un 
subtle clues, generally weok 
hurnour. But Imagination also 
lea lures the other Tor ro nee 
trademofk; eniertaining and 
sometimes ingenious puzzles. 
Then again, this plus point may 
be outweighed lor you by o 
number of further faults. The 
vOCObulOry $eems pOlntuUv 
small (and there ore no single 
letter abbrevlolions lor LOOK or 



lifWENTOftY - virtuatiy inexcus- 
oble], and what you can do is 
1 1 ml led — largely, only ihose 
actions necessary to complete 
the game emote a response 
which I've said countless times 
before is poor odventu ring But 
not only ore you unable to do 
much, the messages which tell 
you so ore aggravating and 
long winded, otong Ihe lines ot 
"Well you con IMAGINE Ihof . . , 
but you can'i do it" 

Like Torrance's Apache 
Gold, reviewed lost month. Ihis 
JS GACed - and ) still think 
Quilied games are far superior 
The graphics ore mostly dull 
ond do nol enhance the game 
in the [eosi- Oi course they 
might seem better il the presen- 
tation was not so dire. Sloflng 
white bocktgrounc! with block, 
normoi Spectrum letlering (so 
the CAPITALS stand oul even 
more), ond sloppy looking mput 
lines GACed games also hove 
more slyggl;h response t^mes 
ond scrolling. 

I mo gi not I on Is cheap and 
fun to solve — but it's truly primi- 
tive, Sufely Spectrum adven- 
tures con be more sophisti- 
coted than this — even at 
budget priced' 




THE INHERITANCE 



Intogroifte* 
£«.95 



Things are lookmg bleak tor 
penniless f^er when suddenly, 
a letter arrlfve$: his aunt has 
mode him sole heir to her vast 
tertune However^ to gain it, he 
musi moke o miHion doliors m 
\a% Vegas m a single night. In 
gome one ot this inree-porter, 
you must escape your apan- 
ment block, having fii^ satisfied 
the numerous fellow mhobitonts 
who want the return of items you 
borrowed from them, ftart two is 
set Ol the airport, while port 



three IS irt Ij3S ^Aagos Itself, where 
you con portico pate In several 
gambling games (fruit 
machines, crops, etc) in your 
quest for ttie mogic million. 

Control is via a roving (and 
sometimes tlickenng] cursor 
With Ihfs you can pick up 
objects, open doors and move. 
This gives on endearing sense 
of reol eicplorofion. The 
graphics are large, colourful 
ana generally raiher good, You 
encounter various choroctefs. 



all well drawn in cortoon style, 
who uher stilted dialogue (ihe 
translation from frencn shows, 
unfortunoteiy); their mouths are 
animated — Impressively — to 
show this. There's very little text 
excepi their coptlon& 

The Inheritance has many 
genuinely original touches, 
and Es cleverly designed, Un' 
fortunotely. the gomeplay Is 
weak. The characters' mouths 
take ages to recile speeches 
you've olreody reod countless 
times belore, so you become 
bored. The tasks are mostly 
repetitive ond tedious - 
eipecialiy rnakmg the money 
In the final port (the gom&iing 
nroclilnes are entirely based on 
luck — hardly enthralling tests 
of skill). At scHme points you ore 



required to sil there ond do 
nolhlng tor over a minute The 
gome system (le the roving 
cur^orj hos greet potentioi - 
but sadly The Inherltonce 
doesn't use It. Nice try. 



DQOIl 
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a^Kkf Bd..tD' ao^ rit* limitttmitmi ptHSHm ittm fBAUti* mftv tOvfit «* IUH EuAnrw 

ihmHt ir^ undHntml dUc B wc tofji mtwinalmfi E>ifn>n*. «n«d>ty^ an(* f »C J W > dimafiwd 

nsmtr rrfMtMJ* *iciu(C>r« Jv' (f«c on^ 
BrHtaia ttftM*! I pf DDrjum d>Ha m^tt ttuam»t ^t^'mtttnymtmiatmt. Laib^taad, fhanpy 
1 Lht'O-Ty^ Jwjtj.pp an Fii»an cemMrillJ, pt,t,ii^ mmt wlw ttHttMVt wTlh MiCnH^n* 
Waiadirrf' i Dih: fji(.*« ira Mm iJitHlrM in^iud* Iu4l imlpuctian •»$ Ptf -iHllMn tuMifm 
lit#*t*»M {} WpvprojpiwnwofKiiftKtr ■■<riti<i poili^a FT Mi tej n»lcjcdin**e « triag» orili« 
4«n4 (ffr rurfh*r 4ill*llll 



33 Conalan Avenue, Sheffield S17 4PG 



NEW TAPE UTILITY 9 



TMi pTDgnni fi*H ■ tap* bactcuc ot mott HKtlwan Evan cartvtru irunl jefty 
ko*d*r* t« MHintl f«t i>«ll*ei« kiHidin^ Marm^H vaJ^ l«n^ pioo^tmt Iri^n &ur|, Imi 
kxKlan. itc. itc StiUi lypa of Spactium wlMn aidwing tw, 1 zM «(cl ft.*! e« Up* 

i:t«.Bi It I ' ' ' 



NEW TRANSFER PACK 3 - FOR TAPE TO DRIVE 



Awlhrar* lyiTarn la C^Onvan manir TAPE b***d pnafmnt 14 ytHMt MWf (m I 
wtim Ifpa) • OTHf P UTlLfTieS Mcilt larty (i<iJHcpm[ |ir« F ASIlV cdnv^nwij m driv* 
Pi<:k hM *i lain ' e'i'i'if^-'i' OfyjtJtliflM ow'iMi add f^ <a' CH^iONAL iiIk iwoariiTi 
•liM TVFC of S|nctrun> ' n«n,« of DWWl whpn Qi4v4na Jva USk srvd hlKrodrrm] 
fill* on TAH CM I1I.H en m/drtn HrtrMfi* <f« <f u(MJ«(iffgf 
MOlMAtlO*l SHEETS - ri atcri - (porgi e ir»r>if«ri of pOfivlir pfonrtmt p«f tTi*** 
- rwtdt TPl Up «c Mo lb ivtiiabia SHQAL OfFEH ^ Nat 1-» only UU 
MtCnOTMMt* - '(»f rTL'^tivtii mi^'tvt biikuft - iip+liidi'rva- [ifte h**d»*i***|(-att«» 
not convcn piogrami incJudca MICftOTAFE and HUN ppo^rima. ONLY C!3 on TAffi. 

Ow^MM add (I (Lirnpf. f 7 i»Iliart t*eh pumuCI SAf Inr flalaNm 

HO Mfftl - AU. flKKMUMS CJUWV OUfl MONEY BACK GUUUWTEE lie* upd«tHl 



LERM. DEPT ZXZ. 11 BEAIfflNSFIELD CLOSE, 
WHITLEY BAY NEZ5 9UW [Tel: 091 2533615) 



PRINTER 
SERVICES 



FABRIC fllBBON RE -IN KING 

''Inlradiietctry Ofttt' 

£1.S0 

ALAQDrNK. (D*pt ZXC). 

* Hurlcuf Cr«K«nl, EYvmoutK 

BifwicUhIrt, ID 14 SAP. 

T*l: U*0i7 UMl 

b* -NEWS ZJt Aprtl 1HT 



WANTED 



WANTED: VOUn non working 
CommodOTe Compuiers arrd 
equipment tof cash Ring D.MR, 
Eiecifonics, Bratftord (0274) 



RACING 
SOFTWARE 



TO ADVERTISE 

IN OUR NEWEST 

SECTION RING 

NICOLA BATY 

ON 

01-437 0699 



ACCESSORIES 



MAKE tOHl IHCTIItJM CtHCi 

SiiT.pre Conpultr tont'OH*' io< 
»*«iPvirM«V ana Uoflal* M*nfl ^m**' Sjnttaif 

A liiiia el^Ck ^oa aihl^h fivH Jni* Tn» 
•ipina«fi Hclitif of aoT SpMlrum antf 
m>*V** ifcu 1e arm mj tmair lo mmivm 
aitflpar inntarf fup tCh ? AbTPa Oer ptwHl 
v up to ( DC Riotvi. miyi lamp* » any 

Smpla In Wp g ra m and bvM tr an an^n- 
•■•tnjl ^fm (M Mt 9mm uat You can um It 



CMC 



h^ialMi P'Otolii'pa ■!■» rvmin^ inmthra* 

VB«Ti usa 

Wa provida >n[atraica mairu<rr'cirii. 

aoilwar* MfMi and tnHnpiai P>>ci Ei» 

«1C carnaga and VAT PcHacF lupp^m uvj 

Mappar Uuin^i avariabw Hra win ba 

pi«aH4 to 4Mrt« Ijv laffw u^^kta 

P,«. PflODUCH Hktm MILL 

HOfliflw mTmrr, MACCtl VifLD, 

CHCSHIH *Rtt «E 



RFNG 01-437 0699 FOR 

DETAILS OF OUR 
SERIES DISCOUNTS 



SERVICES 






STOP 
PLAYINC CAMES 



wa I 4 



Hflri**«ilBl 



M M »n IV 



W«t1link PrbmOlJont (ZX) 

^OB George StrMi 

Edtnburgti EH2 4LH. 



WARNING NOTICE 



Adverttsements placed in this magazine are io be m strict compliance with our standard conditions (copied of which 
condilions are available on request) and on the ctear understanding thai the advertiser wafrants that his 
advertisement fs) does not infringe sny CDpyrtght or condition of sale of any interested P'^rry m the advertised 
product 

Further, the advertiser indemnihes the proprietors of this rnagazine in respect ofcosts. damages, or any other eta inns 
brought against them as a result of legal actton artsing from the publication of the advertisement 

Any breacJh of these terms or the said conditions may resuil m pro^ecutipn ol the advertiser by the proprietors 



SOFTWARE 



HUMPHREY SOFTWARE 

TWO PROGRAMS 
•(f»Cn HANDICAP: Ttvt rirnniinWMur 
rK "T} ^Tfig-am rhil wiN p9y lor HmH 

Full intlFuclHini und 

ONLY t* Jl. 
Mtt( « FIND: Try to fM y«. 

butttrilcfi DutrorFxpmlnH'OncWIwi' 

ONLV C3.H 

t*f CIAL Of «»l 

ftOTM PHOQUAHt AT ONLV CI IK 

INCL. 

HUMPHREY SOFTWARE 

C jnichwrd An4ten*n Court, 

HMton Aewl, London SE 14 SEJI. 



ic 






■IfkWI 



•OHMAtWHI - Pfqvrimnwi' ItPttf^ 
1M* frt^hlt*. ^aq'mm rAkdcrt tw rhai 



prpo f ip 'Jo I i n 1 cenwiec l^wl -lOHA- 
iAJMOIwuwMtoytiu JuST nfTUHN 
TMf WHOiE VACKAaC FOfI A FULL 



QL/SPECTRUM UTtUTUfl 

Wide tang^ ot business t^f^fftc^lcaf 
Ijrograms avaiiaDie. SAE/iRC for 
details (State Mucro) SO MiCfO- 
Sy&tems iZXJ PO Box 24,. Mitchin. 
Hens 



WD Software 



FOR THE QL: 

fiif]^VHKWti9iM tKTW-coniuinin^ ifnuil JiMt movamacunqcjnipnHSPACtlo'iiil 
mMF M* Wt™*>(ti' Curtw Myi OTV<njrievH>rt HiQ* voulgi MWI WCfi>*tvt» lupiolli 

(innri «««cta#iw. COPY. (HIETE ot PAmT lAf IM, MlacI TV w Monitor m>A IwfwB 
LOACli«9< w nu^Awig snv prsprwn 'YeuHdytMslhaMyboanilaMtlh* DATEo'Ubv'a 
dnrH wPvn fOflWATiirtg Ew K uM 1H«« ■■•OA 4n4 «4n4# w W a a r^ P*o mHv -tC**)* >0 
'^"- jOSS»>>iTiiiyiM*rnaEi4B9i>in9KiO»'fVo7«rnrrt«f'*T«otMin4inM*OOeyina/^ 

: ' -ut^ Ul>li1*t AIM tu|)4>taHl St»Cllf nMrD4"ir*-On>T M>C>«|Hrlfl*rEl or CSt- 
L,. T-;"!!'^! die pviaum 

R«f OL7 baw cr 

■ XC u^vTul Ol ratBTflnoM *rtfi AHCHIIVC 2 ■Mrclvp'UK proyam T0O lon^ ^ ju«| on* 

:jifihd4« to 'F foia Puv* IMQLi JiHl cut 2 and r*lri! mwJi* COM W upOMI* 

Mdv EilwwlDitCMit* CS.SO 

Eigmi inciwt long aiioMi tiHitioncylaiitrimicrodfl^naiiijpour CM. Tmi « i» put >n*i' >i6i>. 

'•CI no |VMJ 

FOR THE OL; SPECTRUM: SBC: ELECTRON 
WD *«rt« Tutor tkw* C4 

l^iflmi Io immeii amal*!}™ now wiad bt pfoN»t»en«»" two' Atfasluii bes*"'"^- "■ 
iirvtciwof vOwr WMd Io 1 8 ■ 0m. ^ou wonlPmdjrtychAgiHtti n>ei*h*fp'uH*«hu<ft tn^HiA 
tn* tm* tmar 1W FiMtB * ^ «»nitncH H «i«4i n all iFv baaia'f bas itn^n k>nu,i'«t>t« X>r 

FOR THE SPtCTflUW: 
WorOHiHfM (MIcrodrtn/dlK onlr} b«H £1 

For ChCATiHO at crouiMotli fmdi m-u-ng wtarL lotTfa ariagrmi 13.000 *Qta 
<M^C«uM(f . aA 1 king io *h«r« ■ url'^KIlia lO-WIW ivOtd «A«Ag Ml ATC N«i pro«4«rn 

Tr^ominn MH# £3 

J wii y Q«i>rt tw«*C3i 

Tan •dwiturt m t>m« Bachgreund a* Jtrm/ totkion Itom $ioo» A9t la Mraarac 

Fof tjtpwt; 

QL n HOwar* irxi teftwara Iram nunr toure«a Atk tor <>il''auolahort 

OnDEn^NQ ADD COST OF HCOlUH. POSTAQE Ct OUTSIDV EUROPt 



D^'^CCI!9$4Mr«£''d/lla»titf{;:4rdjM$TIfltlNO<gi(li*nlich«4i>a« EuracfwtuM^ <k*>ei 
WD Sotitwar* (2K|. Hilltop. SI Mary. JtfMry. Q.i. (tl: rQ&M) 013«Z 



FORTRAN nS COMPILER lor 

^8K Specirum for juts Ei5 Send 
ctieQue lOMira Software 24 Horrte 
Clo^e. Ksbwortti, Leics LES OJT Or 
write tor furttiflr inforrTialion. 



TERMS & 
CONDITIONS 



CLASSIFIED ADVERTISING 
TERMS it CONDITIONS 

CNt Tc^mf l^w ^^r,* ■itiMfniipi '1 i M i m i tl ipJap 
■rrt l*"ijpp| ■irv wrril^ ive ior-m* p yp"narifc 

t*ic<u(^nf •rtrnftr^ H^tmnrn n^ i <m* it 

[^*>««v*t • m 1^ 1 UiotM tw c r«««ad 4*4 
<n«f« p*,*hl> i« AAGUS SFKuHlST 
rXJiiiiCATiCJPVS ITO and Mm 4e««<n«* «nm 
llw •tfvs^-Hnwil IB 

"Tfc»CI» iii | t ldP*^ . 

Ata 1 De44*« S4W4. 
i«n4anlHin )At 

t MrlieultF >ttw* .i>^l t« if^UFltd in |h* 

■ FiCtPUCI«ni Pa 1)^« CBniPJ^ tl pf ltl« If^ 
<!ir«»«liP* iSd »h* *4Vr'<i>*v to ■•w* Ihul Ih* 
fiPIP nnunK/n n* f^trr **ri*l "t friti Iliad 
cvp*Cl^p #<^ coif «#p«PR| mi^H ba PWP-ffful m 
P^tfp* lb PN« ««c«^ iw if Imp* iriPi«rM-i« Ih* 
lhAbtti*r« WU4 f4f ««•«• aAf |i4biiitYirsf«r 

Ad a^vwrf'VHH M' i l va ■pJ^fiirt Iq 0«^«#n 
nani n«aull'|i*«l C*nc«ppipp^f VAT 
* * mtt iMtl ara rilpa n i^H ItK WPiia'T'nfw*^ 
lAa «Mm>i i^ii p^Hp' P'lBi ii» n l4f <* td p* 

'rada DrHTvlB'' Afp niid'vnT~pvpl«Bn ^ttr 

pha kuamata a ^ a om —wii M«r«o*ur« 

pntmr KIT 

^ipd Ff mi t CiniH^ni «pri4#vivru«Y 
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Liri«ag« rair 48p per ytford (VAT mc )MinirTiL»m £7.20 

Semi dJt(May: £9 50 per smgle column centifnelre * WAT. Minimum sue 2cm No r«imbura64iiienl$ for cancelfatfons. 

All ad<, must be pre-paid 

Write yoiit advert in BLOCK CAPITALS m the grid b«fow. ticking ttio section you wish il So appear iindor INCLUDING 

TOUR fsJAME AND ADDRESS IN THE WORD COUNT and send it 10; ZN COMPUTtNG. ADVERTISEMENT 

DEPARTMENT, NO: 1 GOLDEN SQUARE, LONDON W1R 3AB. 
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CLASSIFIED COUPON 

ALL CLASSiFlED ADVERTISEMENTS MUST BB PRE PAtO. 
THERE ARE NO REIMBURSEMENTS FOR CANCELLATIONS. 

J flrtcine my Ctvoquo/Pcvur Order for £ ...,,.,,.. tor.. 

mswiwis. mad* pay«bt« 10 Af^ua Spec^Blisl Pu'blJC«l4«ns, 
I Delete »» nKfrsSwyJi 
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When youVe crammed 
a whole planet Into 48K 
what more con you do 
lor the 128 version? 



Tau Ceti [The Special 

Edition) 

CRL 

128/+2 only 



wners of rhe 126 ond +2 have 
waited in vam for the torrent of 



odvontoge of all t 
memory Gomes tor the 12fl onfy 
hove been lew ond tar between 
and enhonced" versions of 4BK 
g<ime» hove often been dis- 
Oppointmg, applying cosmetic 
graphic touches but not really 
exploiting the memory increase 

With Toj Cefi. o game that 
seemed to crom an enormous 
omount into ABK. ihe polentiol 



was obvkousty there to produce 
an upgraded vefsion 
oppropriate lo the wide open 
spaces of the 128's memory It's 
pleosing to report thoi CRL hove 
done a good job in upgroding 
the original with o bigger gome- 
ptoy Oreo on the planet surtaca 
improved graphics, more 
atmospheric pictures of building 
interiors on.d a lot more 
inlormafion ovoilabie at sites l(ke 
the library ond time voult 

For those unfamiliar with the 
4eK version, Tau Celt is a 
sophisticated shooiem-up of 
great complexity calling tbf a 
degree of strategy along with 
some determined zoppmg The 
plot Centres on Go I Corps ettoris 
to recolonise Tau Cetl III Vou as 



reactor in the capitaJ city 
Centralis Pitted agamsf you ore 
aH mariner of robot con:f rolled 
defence systems. 

The action lakes ploce on 
ond above the planet surface. It 
you can successluily dock with 
a building you con gam acce« 
to valuobTe mformotion; llying 
your croti through an airlock to 



teoch Q docking bay requires a 
steady hand on the joystick 

Tou Ceti requires dedication 
to be enjoyed to the fud, but the 
shoot-ern-up element supplies 
enough instoni gratification to 
pull you into the gome propef. if 
you like games that you can 
become thoroughly absorbed 
in, Tou Cetl fits the bill and it you 
ore a new Spectrum 128 owner 
it's a must. Whether the 
enhancements moke it worth- 
while buying a 128 version (t you 
o I ready hove the 48K gome is 
debatable ond depends mainly 
on how enthralled you were by 
the originaf. Tou Ceti, The 
SpeCioT Edition, more than 
justifies its £9,95 price tag ond 
gives a foretaste of whot this 



may be oble to do when 
pushed to its limits. 
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FOOTBALL 



This nt*t up-dated version of lasi season's b«t 
— seHirvgoffkialFACupfooibaJI (rKorpofates 

every league cbb't form for %hm 19B6 reason u. 
wdl a new maruiger's qunuon% to test your 
judigernent. 

FA Cup Football 87 to a text based si m uUtion 
of the FA CompeiUMJn that allows jrou to take 
10 teifrif to succeu. You make decisiorit about 
uctio during play arvd answer which 
contiibute to your teaim vicu»ies. 

The^ame has been devetoped with the full 
ertdonemern of ihe Football Association if*d 
the form that gives such realistic results has 
been provided by sports writer Tony WllliaJTis 
(author of the OffkttI FA League and Non- 
League DirectortttJ, j 

Available for Spectru m 48/128, Commodore I 

64/1 28 , and Amstfad CPC cofrputers, AJI M 

verswns are on cassette only and cost £7,95. 

Available from aJf good software shops from 24 



■ ■-■ V-^'jf ^ttJMJ JCliir- ' 



Specirum 48/128 


£7.95 


a 


Commodore 64/128 


£7.95 


a 


Amiif ad CPC 


£7.fS 


a 



PIcJVP (i<h ll^t w«rs,ion ^Qy require and vend ihii ieac-ott 
10 Virgin Cirti^i Mail Order, 1/4 VerntM Vard. 
PortolKlIf^ Road , Londo n W11 lOX . 

Mj((cth«^uevor tf^oMiid poiuS ordcn payable to Virgin 
GamAi Lii«ited. Beaio do not poii notes or coiM. 

NAME 
ADDRESS ., ,„ — 



MONET ENCLOSED 



- n 




l:Jl^ ^p^^" ^li^^S^B 






b-^- 3 


GRAIM 
HILL- 


IGE 


THE GAME 


^F^«B 



a 






Victory House, 
UfcesterPldce, 
London, WC2H 7KB. 
Tele|ih«iie 01439 0666 



Available for Spectrump 
Commodore 64 
andAmstrad: £9.95 



Grange HilJ (g) Ptiif Redmond Enterprises ua 



